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THE NEW EACING SLOOP YACHT ATLANTIC. 

The yacht Atlantic was successfully launched on May 
1 from the shipyard of her builder, Mr. John Mumni, 
at the foot of Fifty-fifth Street, South Brooklyn. Her 
keel was laid in February last. 

The new clipper has been built after the designs of 
Captain Philip Ellsworth by a syndicate of yachtsmen 
composed of prominent members of the Atlantic Yacht 
Club. 

Her length over all is 95 ft. 7 in., and on the water 
line 84 ft. Her extreme beam is 23 ft. 3. in. The hold 
. is lOJ^ ft. deep, and the draught of water 8)^ ft. We 
illustrate her outline in plan and elevation. In cross 
section her lines are full and well rounded, the angle 
at the keel being noticeably blunt. The characteristic 
feature in the construction of the yacht is the extreme 
lightness ^ the materials employed. The frame is 
made of oak and black larch, and the ceiling of Oregon 
pine. The clamps are of yellow pine. Her outside 
planking is also of Oregon pine, with the exception of 



the three upper strakes, and is 3J^ inches in thickness. 
Many of these planks have been cut from mast stuff, 
and are fifty to sixty feet long. In the interior, metal 
knees made of cast steel, 4 by IJ^ inches, are used to 
resist the racking strain of her spars. Wooden hang- 
ing knees on each side support the strains on her 
deck. A shelf of yellow pine running round her side 
and under her beam ends will meet the torsional 
strains brought to bear upon her frame. 

At the time of the launch, she had only her bowsprit 
in, and had a mean draught of 6 feet and 4 inches. 
Thirty-four tons of lead form the ballast on her keel. 
The casting and handling of this immense piece was a 
matter of some difficulty, but was successfully accom- 
plished by building a mould directly under her timbers. 

It is estimated that the total ballast will be about 
forty-five tons. We have secured a very spirited pic- 
ture of the yacht just as she is about to take her first 
plunge into the waves. The lively interest excited in 
yachting matters by last summer's international race 



was shown by the large crowds that have watched her 
evolution and were on hand at the christening. Much 
admiration was expressed for the graceful lines, and 
particularly for her light flotation. 

Her sail power will be very large. The mainmast is 
5D feet, with a gaff of 47 feet and a boom of 76 feet 6 
inches. Hersuit of racing sails numbers 15. They have 
been specially woven for the Atlantic, and vary in 
weight from the heaviest duck to the lightest cotton 
drillings. The spread of the mainsail is 4,000 square 
feet, and that of the large jib 1,150 feet. The club top- 
sail adds 1,560 feet to her sail area, and the balloon jib 
topsail, intended for gentler breezes, 4^180 square feet. 
Her spinnaker boom is 73 feet long, and carries a sail of 
4,400 square feet. 

Such are the main dimensions and features of New 
York's representative clipper yacht. She is to all ap- 
pearances a thorough-going racer, and has been built 
for work. 

The purpose of her existence is the defense of the 
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America's cup, for which the British cutter Galatea 
is now the avowed competitor. Whether the Atlantic 
will fulfill her mission, and win the honorable office 
of defending the cup, will be determined by the 
preliminary races between the four competitive Ameri- 
can clippers, the Puritan, Priscilla, Mayflower, and 
Atlantic. Each boat has its champions, but they are 
all so admirable that the most experienced yachts- 
men hesitate to express any opinion about the result 
of the forthcoming trials. The success of the Puritan 
has made the superiority of the centerboard over 
the cutter a foregone conclusion in the minds of near- 
ly all American yacht owners. This confidence has 
made the interest in the national contest much more 
lively at present than in the real contest between 
the American champion and the British challenger. 
Apparently, everything possible has been done to make 
the successful clipper, whichever she may be, a worthy 
representative of the most advanced principles of 
American yacht building. 

* > t ) » 

Iron FoandatloUB for Heavy Guns. 

In case of a war with foreign powers, we should be 
forced to the rapid construction of temporary forti- 
fications behind earthen parapets. One of the great 
diificulties in the way of such construction is the time 
required for building properly the heavy, massive ma- 
sonry foundations up to this day regarded as necessary 
under heavy guns. This difficulty may be now avoided 
(according to Captain W. H. Bixby, Corps of Engineers, 
U. S. Army) by the use of wrought iron instead of ma- 
sonry for these foundations. 

Captain Bixby proposes to replace the present slowly 
built, difficultly moved, difficultly releveled masonry 
foundations for heavy guns behind earthen parapets 
by rapidly constructed, easily moved, easily releveled 
wrought iron foundations, to rest on cross girders or 
sleepersj embedded in the earth of the terre-plein, and 
provided with a front parapet anchorage sufficient to 
resist all direct recoil. 

The holding power of anchorages embedded in mere 
earth is well known by the experiments of our Q. M. 
Department on suspension bridge anchorages during 
the war of 1861-65, and it is also well shown by the 
Shoeburyness experiments of 1881 (see p. 41, Part 2, of 
Captain Bixby's report on " Sea Coast Fortifications in 
Europe "). 

A 40-foot earthen parapet and suitable iron rod and 
cross girder anchorage may well be trusted to resist 
and, absorb all the direct horizontal recoil of even a 100- 
ton gun, leaving to the foundation alone the lighter 
duty of supporting the carriage and gun and the com- 
paratively small vertical component of the recoil. 

An iron girder foundation, resting on sleepers and 
earthen bed, may be fairly well trusted to serve as an 
efficient support to the vertical weights and blows of 
our4)eavy guns, after the first few rounds have been 
fired. A little unequal settlement may naturally be 
expected, but such settlement is of minor account to- 
day, for two reasons: first, heavy guns of the present 
and future must be traversed by machinery, and such 
machinery will overgower the slight extra'resistances 
due to unequal settlement of the gun's platform ; sec- 
ond, whenever an unequal settlement becomes marked 
and objectionable (probably not oftener than once in a 
month during action), the iron girder foundation can 
be jacked up and earth tamped in underneath it (ex- 
actly as is currently done to remedy similar unequal 
settlements of railroad tracks). 

It seems now quite probable that future fortification 
in the United States (when it does come) will demand 
economy of time rather than economy of money. In 
any case the advantages which may arise from rapidity 
of original construction, rapidity of construction in 
place, facility of repair, facility of change of position if 
necessary to allow of other angles of fire, facility of re- 
placement if necessary to allow of guns of greater 
weight and size — all these advantages appear sufficient 
to authorize at least the trial of such a foundation un- 
der one of our heaviest guns. 

Captain Bixby's suggestions are now being considered 
by the War Department, and will undoubtedly lead to 
some change in the present slow methods of gun foun- 
dation construction. 

■ m f > m 

Tbe Tongue In Disease. 
One of our medical contemporaries states that differ- 
ent complaints are indicated by the condition of 
the tongue, as follows : 

A white-coated tongue indicates febrile disturbance ; 
a brown moist tongue indicates disordered digestion or 
overloaded primse vise ; a brown dry tongue indicates 
depressed vitality, as in typhoid conditions and blood- 
poisoning ; a red moist tongue indicates debility, as 
from exhausting discharges ; a red dry tongue indicates 
pyrexia, or any infiammatory fever; a "strawberry" 
tongue with prominent papillEB indicates scarlet fever 
or rotheln; a red glazed tongue indicates debility, with 
want of assimilative power of digestion ; a tremulous, 
flabby tongue indicates delirium tremens ; hesitancy 
in protruding the tongue indicates concussion of the 
brain ; protrusion at one side indicates paralysis of the 
muscles of that side. 
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AN UNDEEGROUND RAILWAY FOE NEW YOEK CITY. 

In March, 1870, the Scientific American published 
Illustrations ot, an underground railway which had 
then been built, for a distance of one block, under 
Broadway, New Yorli. It was known as the Beach 
pneumatic tunnel road, the cars to be propelled by 
compressed air, but was never conpleted, except for a 
distance of about two hundred feet. From that day to 
this, the project of an underground Broadway rail- 
road has come up at almost every session of the State 
Legislature, untij a bill for this purpose has at last 
been passed, and received the Governor's signature. 
There are said to be grave doubts about the constitu- 
tionality of the act, which will have to be settled before 
the work of building is actually begun, but the names 
of the eminent capitalists and business niMi connected 
with the enterprise afford an assurance that this great 
undertaking will now be prosecuted in earnest. 

By the plan adopted, the company is allowed forty- 
four feet under the surface, the least width between 
the sidewalks on Broadway being, for a short distanop, 
thirty-nine feet, and the average width being about 
forty-nine feet. The sewers, water, gas, and steam 
pipes, with tubes for wires, etc., are to be carried in 
vaults and subways of brick or iron, to be built and 
kept in repair by the company ; they are to be open for 
^entrance at every quarter of a mile distance, and it is 
estimated will cost |400,000 a mile. This will, of itself, 
be a great saving to the city, and obviate the necessity 
of the frequent tearing up of the pavement, at present 
so great a source of public inconvenience. <f he kind of 
power to be used is not specified ; it may be electricity 
or any motor not emitting smoke, gas, or cinders. 

During construction, a temporary bridge is tp be 
maintained over all places where the work is going on, 
so that travel will not be interfered with during the 
progress of the work. The road is to extend under 
Broadway from the Battery to Fifty-ninth Street, a 
distance of about four and a half miles, with a branch 
at Madison Square to Forty -second Street, but both of 
these lines to be further continued, if found desirable, 
in the future. The sections named are to be completed 
within five years, and the city is to receive for the 
privileges granted three per cent, of the gross revenue. 
The capital stock of the company is iixed at $35,000,000, 
and the cost of building is variously estimated at from 
13,000,000 to 16,000,000 per mile. 

The only work in the world at all similar to this pro- 
posed arcade subway under Broadway Is^ the uncter- 
grouhd railway system of London, by which that eity 
is belted by a nearly complete double circle of subter- 
ranean roadway, though with many open cuttings 
within high walls. These underground roads cost frojn 
two and a half to four million dollars per mile, and 
pay from three to four per cent, interest on the capital 
invested. Although the total population of London is 
more than four millions, while that of New York should 
not be placed higher than probably one-third of this, 
the rapid growth of the latter city, and its peculiar 
configuration, determining most of its travel in main 
north and south lines, seem to indicate that the n:e;W 
road is likely to have as large a business, in proportion 
to its mileage, as its London predecessor. Let ns hope 
that it will, also, be as well and solidly built, for the 
London road is, both in its building and operating, a 
most creditable example of a high order of engineering 

skill. 

■»<>>» 

FB0GEE8S OF INDVSTBIAL ELECTEICITY. 

" How was that made ? " ; 

This question was asked of a prominent metal mer- 
chant as a vessel was handed him, made in the shape 
of a head-light reflector. It was composed of copper 
about one sixty-fourth inch thick, tmigh, pliable, ai^d 
very smooth on the inner surface. Examining the ed,ges 
of the flange, the merchant noticed that the thickness 
of the metal did not vary in the least around the, eniiije 
rim. 

"It was spun." 

"No." 

" Stamped." 

"No." 

"Pressed." 
" " No." 

" Cast 1 Impossible." 

" No, It was not cast." 

" Then it must have grown." 

It had grown, but it was with the rapidity that 
only electricity can give to growth. 

The process by which the above casting or vessel was 
made is as follows : 

A rigid male form is made of the approximate shape 
and less in size than the article wished to be reproi^uc- 
ed. This form is then immersed in a kettle of refined 
wax, parafBne, or similar substance. 

The shape of form will decide in what position the 
form is to be held; in the case of a reflector, the form is 
held with small end up. The wax. must be pure, and 
free from dirt or water to get best results. The wax is 
heatedso that it will run nicely. By immersing forili 
in kettle and withdrawing vertically, the wax will run 
smoothly,'and as it cools in-^a few seconds leaves a 
smooth, true surface. This surface is now rendered 
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conductive with the well-known electrotyper's process, 
by the application of black lead, iron filings, and blue 
vitriol. The whole thing is then immersed in a copper 
solution, and connected electrically with a dynamo. 
Copper anodes are also put in solution, and connected 
electrically with opposite pole of dynamo. The dyna- 
mo is set in motion, and the " growth " of a vessel be- 
gins. The thickness of vessel is dependent upon the 
length of time deposit is allowed to continue ; pieces of 
copper an inch thick have been made. The time re- 
quired to make a vessel of a certain weight and size 
depends altogether upon the size of the dynamo. The 
perfection and strength attained by these "electric 
engines" through the perseverance of recent inventors 
and manufacturers is something marvelous. The Brush 
people of Cleveland are now building a dynamo which 
will have a current strength of 133,500 amperes. A 
current strength of 386'4 amperes will deposit 1 pound 
of copper per hour. This large dynamo, then, will de- 
posit over 815 pounds copper per hour — 3,150 pounds in 
a run of 10 hours. The weight of copper in reflectors 
will average 14 pounds ; 335 reflectors can be made in 10 
hours, or about 6,000 per month. 

The output of the United States averages between 
5,000 and 8,000 reflectors per annum. Given the required 
number of forms, a dynamo of above size and a few 
workmen will turn out in 30 days what now requires 
the use of many spinning lathes and other machinery 
and the entire time of many workmen. Electro deposit 
is crystalline in its nature, and therefore the conclusion 
is hastily jumped at by many men that vessels made in 
this way Will necessarily be porous. The advances 
made in this point are as marked as those in the develop- 
ment of the dynamo, and the casts properly made by 
above process are as ductile and pliable as the finest 
rolled sheet copper. In examining the digestin the Pat- 
ent Office on electro deposition, it was found that the 
idea of making reflectors and other copper wares by 
electro deposition was an old one, patents having been 
issued to foreigners as early as 1841 and 1843. At that 
Mme the dynamo was scarcely in existence, and the 
point of failure in the practical application of their spe- 
cifications lay in the f Act that they failed to see that 
unless moulds could be formed quickly and cheaply, the 
idea was useless. To bring out this point clearly, let us 
• go back a little ; when the vessel has acquired the neces- 
sary thickness, the form and vessel are removed from 
.the bath, and a slight pressure is brought to bear upon 
the vessel or hot water is poured over it. This will 
loosen the wax, and allow the vessel to be removed. 

The original or principal form is made of wood, clay, 
eairtbenware, glass, brass, copper, or of any substantial 
material. It will be at once seen that it is only neces- 
sary to immerse this original form in the wax again to 
prepare it for another cast. In the patents above re- 
' ferred to, granted in 1841 and 1843, the forms are com- 
posed of either wood, clay, brass, etc., but are compos- 
ed entirg of one material or substance, requiring for 
the removal of vessel the destruction or mutilation of 
mould, necessitating a new mould for each vessel made. 
This method was too expensive to be practical, and the 
process was abandoned. 

The above new method of preparing moulds is fully 
covered in letters patent recently issued to a Western 
Inventor. Electricity is surely taking the lead in valu- 
able inventions, and this promises to do away with 
much time and labor. It will also introduce some new 
and important articles upon the market. 

It is well known that it is an impossibility to cast 
copper in thin sheets, and rolling is expensive. As the 
forms in above process may be of any size or shape, a 
burial casket may be made in one piece, of copper, 
and at a much less cost than if cast from iron, as now 
made. Probably the greatest revolution which this 
process will bring to the commercial world will be in 
the plumbing goods line. Instead of having to roll 
■ sheets of copper, then cut them to exact dimensions, 
and then solder together to make a bath tub, an entire 
shell will be made in one single piece, set in a wooden 
frame, and a far better and probably cheaper bath tub 
will be the result. Linings for flush tanks will come 
under the same change. 



A Belt Carries Fire tbrough a UlU. 

On the morning of the 31st ult. the Merchant mill of 
Pennsylvania Steel Works, at Steel ton. Pa., was com- 
pletely destroyed by fire. The mill was an immense 
wooden structure, with iron roof, 100 feet wide by 400 
feet long. At 10:30 o'clock in the'morning there were 313 
men at work. A boy who wanted to fill his torch with 
oil went to the pump house for that purpose, and while 
thus engaged the torch exploded, and the lad tried to 
stamp out the flame. In doing so he scattered the 
blazing oil, and the fire was communicated to the bar- 
rel of oil, which stood under the belt that ran from the 
pump house to the main mill and furnished the motive 
power for the machinery. The flames shot up from 
the burning oil barrels, and set the oil-saturated belt 
on fire, and in an instant the moving belt dragged a 
trail of fire into and clear across the mill, communicat- 
ing flame to whatever 4t touched, and making a display 
of fireworks gorgeous but costly. 



American Clays, and Xbelr Vae for Conatrnctlve 
Purposes. 

In addition to the localities already known, further 
geological researches have disclosed the occurrence of 
large deposits of brick clay in different portions of 
Maine, and particularly along the Kennebec and 
Penobscot rivers. Dep(5sits have also been found in 
Augusta Co., Va., producing both fire and potter's 
clays; at Birmingham, Ala., and in several new locali- 
ties in Ohio and New Jersey. No new finds are report- 
ed In the Rocky Mountain division, but in California 
clay deposits of some importance have recently been 
discovered in several portions of the State. An excel- 
lent quality of kaolin, or porcelain clay, occurs at 
Calico, in San Bernardino Co. Clays suitable for making 
the coarser kinds of pottery have been found in a num- 
ber of localities, stretching from the Oregon line to 
Lower California. 

With the greater diversity shown by American Indus - 
tries, the uses for clay have largely increased, jintil 
now a long list of articles is made exclusively of this 
material. The processes of manufacture differ both 
with the quality of the crude article and the uses to 
which it is to be put. They have just now, however, 
a greater interest than usual, since the high price of 
lumber and the desire to make our structures more 
fireproof than formerly have operated to invest all 
mineral constructive materials with an increasing im- 
portance. In the manufacture of common brick a 
great variety of clay is employed, but that containing 
much lime is avoided, since it would be made caustic 
by burning, and its subsequent hydration on exposure 
to the atmosphere would cause the bricks to crumble. 

Particles of stone or iron pyrites are also removed to 
prevent trouble in the after working. When partially 
dry, the clay is ground in roller mills, and then mixed 
for use. The mixing is necessary to produce a homo- 
geneous and, consequently, a durable product. When 
this process is completed, the clay is moulded into 
bricks, either by hand or machinery. 

It is said that an experienced moulder with proper 
assistance can make 3,000 bricks in a day, when working 
by hand. The moulded bricks are permitted to parti- 
ally dry in the sun, and are then stacked in kilns for 
burning. The fuel varies, but when available, anthra- 
cite screenings are usually employed. With coal, the 
burning requires from four to six days, and the cooling 
of the kiln about the sa'me time. Building brick for 
city fronts, and the better class of work, are made in 
the same manner, except that better clay is used, and 
the operations are more carefully performed. Pressed 
brick, such as is made at Baltimore with success, are 
moulded larger than required, and then compressed to 
the proper size in a brick press. The color and smooth- 
ness depend upon the moulding sand employed. All 
of the operations are conducted under cover, and the 
bricks are laid on their faces in drying, instead of on 
end, as with the commoner kinds. Special precautions 
are also required in firing. The arches and four or five 
lower courses are made of common brick and the 
pressed brick on top of these. The burning requires 
from ten to twelve days. The bricks are allowed to 
cool slowly, and when taken from the kiln are sorted, 
the defective ones being rejected. The ornamental 
and intaglio bricks now so popular are made in a simi- 
lar manner, save that even greater care is required. 

Grlazed brick are now largely used for both interior 
and exterior decoration. They are manufactured in 
Ohio and elsewhere in the United States. For this 
purpose an ordinary red or light colored brick is used, 
and a suitable enamel produced on the surfaces to be 
exposed. Some colors are very easily obtained. A 
simple lead glaze on a cheap buff fire brick makes a 
good yellow- A manganese and iron glaze is used for 
black. White and blue are the most difficult to pro- 
duce, since the red color of the ordinary brick must 
first be hidden by an opaque layer of white before the 
finishing glaze is applied. Green must be made in the 
game way. 

Roofing tiles are made by ordinary brick clay. This 
is first moulded into strips, about six inches wide and 
three-eighths of an inch thick, and is then cut into 
desired lengths. Oil is used to keep the clay smooth 
and prevent the plates from sticking. A specially de- 
vised machine then trims off the edge of the plate to a 
symmetrical shape, and presses it to the desired pat- 
tern. It takes about two weeks in a steam heated 
chamber to dry the tiles, as the oil hinders the escape 
of moisture. They are piled loosely in a kiln, to a 
depth of six feet, and subjected to a slight firing. Sev- 
eral designs of tile are made. The shingle tile is simply 
a slab of burnt clay, 13 x 6 x ^ in., having suitable holes 
for the nails to pass through, which hold them to the 
roof. The diamond tiles hook into each other and are 
more ornamental, but less durable. The chief objec- 
tion to roofs of this character is in their excessive 
weight. A ten foot square of plain shingle tile weighs 
about 1,100 pounds; of the diamond tile, from 650 to 850 
pounds. 

The manufacture of door knobs, as carried on at East 
Liverpool, O., is of considerable interest, since it re- 
quires a careful mixing of the different clays to obtain 
a well marbled product. Each color of clay is worked 



separately and is first put through a process called 
boiling. A vertical cylinder, about six feet in diame- 
ter, and carrying in the center a revolving rod provided 
with stirring and, cutting arms arranged spirally, is 
filled with the requisite amounts of water and clay. It 
is then set in motion by horse power, and the clay 
beaten to a thin mud or slip. This is run through a 
fine bolting cloth into a large tank, from which it is 
dipped into an evaporating pan, heated by suitable 
furnaces. When removed from the pan, the clay is 
soft and plastic, and is piled up and cohered with wet 
blankets to keep it tempered. The clay, when ready 
for use, is " wedged." A block of both colors is cut by 
a wire into six or eight lapers each, which are piled 
alternately into a new block of double the size. This 
is thrown down with violence to consolidate the layers. 
It is then cut and wedged and so on until the colors are 
marbled in fine alternating streaks. Thus prepared, 
the clay is moulded into proper shape by stamping in 
a die. The knobs are dried, and when somewhat hard 
are turned to a smooth, regular face. They are then 
thoroughly dried and burned twice — once as biscuit, 
and then dipped in glaze and burned again. 

A terra cotta lumber has recently been added to the 
list of mineral building materials. A kaolinite of good 
quality is mixed with sawdust, worked by machinery 
into slabs, and is then burned, sawed, and dressed. It 
is, in this condition, ready for market, and is said to 
be indestructible by fire, water, or gases. It is a poor 
conductor, and suffers but slight expansion or con- 
traction with changes of temperature. Its weight is 
put down at one-half that of brick. It can be worked 
with edge tools, bored, and sawed, and holds nails as 
readily as timber. It is also made into hollow tile and 
fireproof casing. Mr. Wilbur's report to the Govern- 
ment, from which our information is taken, also gives 
the statistics of production of the United States, to- 
gether with the imports and exports. 



A Child Woman. 

The recent death of Miss Caroline Terboss has at- 
tracted renewed interest in her remarkable case. She 
was a member of an otherwise normally developed fami- 
ly, and up to her twelfth year she was apparently like 
other girls. But at that age she suddenly stopped grow- 
ing, and though she lived to the advanced age of sev- 
enty-seven, development, once interrupted, was never 
resumed. At the time of her death, she was in form, 
stature, and organization a child. For many years 
she was a familiar figure on Fifth Avenue in the neigh- 
borhood of the reservoii". Her age was a mystery, 
for her hair remained unchanged in color, and her 
face, though noticeably mature for so young a figure, 
was but slightly wrinkled. Beyond an extreme sensi- 
tiveness of the skin, she enjoyed apparently good 
health until within a short time of her death. Her 
height is given at but four feet and four inches. She 
is stated to have been remarkably quick intelleetpally. 
As no physician had been in attendance within 
twenty-four hours of death, it was necessary to sum- 
mon the coroner. The autopsy revealed the per- 
fectly formed body of an apparent girl of eleven. Be- 
yond certain organic peculiarities, the anatomy was 
normal. The spine was straight, and there was no 
outward deformity. No examination was made of the 
brain. 

The case attracts much interest among physicians, 
because, though similar instances have been recorded, 
they are very rare, and never has the subject lived 
to so advanced an age. Death has usually occurred 
before twenty-one. Twenty-flve years of age is be- 
lieved to have been the extreme limit. 



Tbe Telephone Nat Shell. 

A large number of German publications printed"from 
1860 to 1865 contain accounts of the transmission of 
words and articulate speech by Philipp Reis with elec- 
tricity, and the instruments as made by Reis do now 
transmit and receive articulate speech clearly and dis- 
tinctly, and I maintain that if only five words were so 
transmitted the discovery of its being done with elec- 
tricity by Philipp Reis is conclusive, and that no 
honest or intelligent person can concede to Bell what 
was done and given to the world unconditionally 15 
years before by Philipp Reis. All subsequent efforts 
are merely mechanical improvements, and no honest 
man acquainted with the subject can dispute the dis- 
covery by Philipp Reis. W. Van Bbnthuxsen. 



Thb President in a message to the House has sug- 
gested that the 3d of September be set apart as an appro- 
priate day for the inauguration of the Bartholdi statue 
of Liberty. This day is selected as being the anniversary 
of the signing of the treaty of peace at Paris, by which 
the independence of the United States was recog- 
nized and secured. He asks that a sufficient amount 
be appropriated by Congress for the suitable recogni- 
tion of this event. It is very encouraging to believe 
that the completion of this great work, begun so 
many years ago, is really at hand. The pedestal is 
quite finished, and presents a splendid appearance, 
looming up, as it does, above the old fort on Bedloe's 
Island in Its solitary grandeur. 
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IMPROVED TUBE CUTTEE. 
The accompanying engraving represents an imple- 
ment for cutting off boiler tubes within the boiler, in 
case the tubes must be removed. This tube cutter is 
the invention of Mr. John C. Mineo, of Bunker Hill, 
111. The tubular stock is formed with a tapered shank, 
provided at its end with a squared part fitting a key, 
by means of which the stock can be turned. In the 
stock is a longitudinal slot, and in the shank is a slot 
extending entirely through it, as shown in the sectional 
view. Fig. 3. Passing through the stock is a wedge 
piece, provided with a groove along its beveled edge 
and along its s'traight edge. In the slot in the stock is 
a block having a groove i% its bottom for receiving the 
beveled edge of the wedge piece. Pins from the sides 
of the groove pass into the upper grooves in the wedge 
piece, and pins from the sides of the stock enter the 
lower grooves. A cutting disk is pivoted in the block. 

1. 
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MINEO'S IMFBOVED TUBE CT7TTEB. 

A stem projects from the inner end of the wedge piece 
through the shank, and has its outer end screw-thread- 
ed to receive a nut. A spiral spring on the stem presses 
the wedge piece out. Before inserting the implement, 
the wedge piece is so moved as to draw, the block into 
the stock until the cutter .does not project. The im- 
plement is then inserted and the nut is turned to 
draw the wedge piece in the opposite direction, thereby 
forcing the block outward and pressing the cutter 
against the inner surface of the boiler tube. ' The key 
is then pushed from the- nut to the squared part of 
the shank and the tool turned, the cutter -cutting into 
the tube. The cutter is gradually moved outward by 
turning the nut. In case the tube has a greater di- 
ameter than the stock, an eccentric sleeve, having 
a flange, is slipped on the stock and is held in place by 
a binding screw. 

■♦<•>» 

HAY STACKER. 
To the lower end of the pole, which is made in two 
or more parts united by ferrules, are pivoted the inner 
ends of two prongs so formed that when the end of 
the pole is pushed down into a heap of hay or straw 
they'^will be forced into a horizontal position, and 
thereby form a rest for the pole and keep it from 
entering the hay too far. The pole is held in an 
erect position by guy ropes attached to a plate 




SOSEMAN'S HAY STACKEE. 



pivoted to its upper end. The derrick arm is made 
in two parts hinged to each other at the upper edges 
of their adjacent ends, so that the outer part of the 
arm is free to swing upward, but cannot swing down- 
ward below a horizontal position. This derrick arm 
is held to the pole by 9. frame provided with suita- 
ble rollers, as shown in the engraving, and may be 
raised up or down, or swung around the pole. The 
hoisting rope passes from the place where the power 



is applied over a pulley hung in the small pivoted 
frame at the top of the mast, then over a pulley piv- 
oted in bearings attached to the opposite sides of 
and projecting beyond tne outer end of the derrick 
arm. The end of the rope is fastened to an ordinary 
hay fork, to raise the hay or straw to be packed. At- 
tached to ihe rope a little distance from the fork is a 
ball, which, when the loaded fork has been raised to 
the required height, passes over the arm pulley and 
comes in contact with the lower side of the forward 
end& of two bars, by which the rope is prevented 
from passing any further over the pulley, and is made 
to raise the forward part of the arm (as shown by the 
dotted lines) into a vertical position, bringing the 
fork nearer the center of the stack and allowing the 
load to be deposited at any desired place by swing- 
ing the arm around the pole. While being swung 
around, the arm is held in-the forked outer end of a 
horizontal arm attached to the top of the support- 
ing frame. The hoisting rope is also prevented from 
swinging about by a properly arranged forked bar. 
As the forward part of the derrick arm is raised, the 
bars at its outer end are made to clamp the rope, to 
prevent its being drawn further through and to allow 
that part of the arm to be drawn down into a hori- 
zontal position by pulling upon the trip rope. These 
bars are undamped as the arm comes to a level po- 
sition. 

This invention has been patented by Messrs. L. & 
T. Soseman, whose address is P. O. box 397, South 
Bend, Ind. 



ICE CUTTING MACHINE. 

The table forming the body of the machine is pro- 
vided with a central longitudinal slot, to which is 
loosely fitted a, slide, provided with spurs and hav- 
ing a rod attached to it, extending through the slot 
and bent up at the end to form a handle, by which 
the slide is drawn forward. Fixed to the back of the 
table is a board, to guide and hold the block of ice. 




ELLIOTT FA6E & LEWIS' ICE CUTTING MACHINE. 

A slotted bar, secured to the table at right angles, 
supports at one end a block provided with a ser- 
rated steel cutter, as shown in the cut, and having at 
the opposite end a guide in which slides a head car- 
rying a second cutter. The block of ice to be cut is 
placed upon the table and moved forward between 
the cutters, when the sliding head is reciprocated to 
bring its cutter into engagement with the ice, which at 
the same time is pushed against the stationary cut- 
ter This quickly separates the block. These ma- 
chines can be made in different sizes, to adapt them 
for use in connection with different sized blocks of 
ice. 

This invention has been patented by Messrs. R. S. 
Elliott, L. W. Page, and H. F. Lewis, of Shreveport, 

Louisiana. 

. i^ < « I »- 

Care of tbe Hands. 

There are not nearly as many secrets in hand tri 
ment as people imagine. A little ammonia or borax irf 
the water you wash your hands with, and that water 
just lukewarm, will keep the skin clean and soft. A lit- 
tle]oatmeal mixed with the water will whiten the hands. 
Many people use glycerine on their hands when they 
go to bed, wearing gloves to keep the bedding clean ; 
but glycerine does not agree with every one. It 
makes some skins harsh and red. These people 
should rub their hands with dry oatmeal and wear 
gloves in bed. The best preparation for the hands at 
night is white of egg with a grain of alum dissolved 
in it. Quacks have a fancy name for it ; but all can 
make it and spread it over their hands, and the job 
is done. They also make the Roman toilet paste. It 
is merely white of egg, barley flour, and honey. 
They say it was used by the Romans in olden time. 
Any way, it is e first-rate thing ; but it is a sticky sort 
of stuff to use, and does not do the work any better 
than oatmeal. The roughest and hardest hands can 
be made soft and white in a month's time by doctor- 
ing them a little at bed time, and aJI the tools you 
need are a nail brush, a bottle of ammonia, a box of 
powdered borax, and a little fine white sand to rub 
the stains off, or a cut of lemon, which will do even 
better, for the acid of the lemon will clean anything. 



PLUMBER'S FURNACE. 
This simple furnace, the invention of Mr. John 
Clegg, of 119. Richmond Street, Providence, R. I., pro- 
duces a powerful draught in a very short time. The 
cast iron pot or bowl is secured on top of a metal 
frame fastened on a base. Into an aperture in the 
bottom of the pot projects the neck of a blower casing. 
Suitably mounted cogwheels and pinions, operated by 
a crank handle, revolve the fan in the blower very 
rapidly. The powerful current of air thus produced 




CLEGG'S FLUMBEE'S FUENACE. 

is'dif'ectly delivered on the charcoal in the pot. As a 
high degree of heat is produced in a short time, the 
metal in the melting pot is melted in a few minutes. 
The furnace can be easily carried from place to place 
by means of the bail. 



To Clean the Hands. 

Petroleum jelly serves to clean and take away all 
traces of dirt froBi the hands after work in the shop 
or laboratory. For that purpose, you need only rub 
the hands with a small amount of the jelly, which, 
penetrating into the pores of the skin, incorporates 
itself with the greasy matters which are there. Wash' 
them with warm water and Castile soap, an d th e han4 B - 
become cleansed and softened. 
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FEED MECHANISM FOR SHINGLE MACHINES. 
The shingle machine is of the ordinary kind, having 
a saw revolving in a vertical plane and a swinging 
block-carrying frame moving above a concave bed 
piece, and carrying the block, which is swung past the 
saw in the operation of removing a shingle from the 
block. The swinging frame is returned to the starting 
position by a weight attached to a rope passing over a 
pulley on the outer end of the curved bed, and secured 
to the swinging frame. To a short arm, projecting from 
the bottom of the swinging frame, is pivoted the end of 
a bar that passes between two rollers, one mounted on 
a shaft receiving its motion directly from the mandrel 
or through a countershaft as shown, and the other 
m(junted in the end of a lever pivoted in the top of a 
standard in front of the saw. The other end of this 
lever can be depressed to cause the rollers to gripe the 




FURVES' FEED MECHANISM FOR SHINGLE MACHINES. 

bar, and feed the block to the saw by means of a verti- 
cal hand lever pivoted to the fioor. The pressure ex- 
erted, of course, controls the force of the grip of the 
rollers and the speed of feeding. The outer end of the 
lever is pressed upward and the rollers separated by a 
spring secured to the fioor. If desired, the lever can be 
so arranged as to be operated by the foot. 

This invention has been patented by Mr. W. L. 
Purves, of Waddington, N, Y, 
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CAB COUPLING. 

The recess in the enlarged head of the drawbar is 
rectangular at its inner end, but is formed with beveled 
sides as it approaches the mouth of the head. Within 
this recess there are pivoted two coupling jaws, each 
formed with a hemispherical recess and a flaring mouth 
piece formed like one-half of an ordinary bell ; between 
these parts there is a shoulder, as shown in the sectional 
view. Each jaw is provided with a rear lug formed 
with a notch, so that when the two jaws are in the 




CHAFFELL'S CAB COUFLINa. 

position shown at the left in Fig. 3, there will be a 
space between the lugs which can be entered by the 
locking dog, which is held forward and within the re- 
cess by a spiral spring. The dog is provided with a 
cross bar extending through slots in the sides of the 
drawhead. Links connect the ends of this cross bar 
with the ends of a U-shaped lever pivoted to a lug 
upon the under side of the drawhead. A downwardly 
extending arm of the lever is provided with a weight 
and is connected by chains which can be wound upon 
either a horizontal rod extending across the end of the 
car, or a vertical rod extending to the roof of the car ; 
upon the outer ends of these rods are hand wheels by 
which the coupling can be operated without going be- 
tween the cars. Upon each end of the coupling link 
there is a ball that fits snugly within the spherical 
recess. 

The operation of this coupling is as follows: One end 
of the link is placed within the recess of one of the 
couplers, and the locking dog advanced between the 
lugs to hold the jaws closed. As the cars approach, the 
outer ball of the link strikes the bell-shaped mouth 
of the lower jaw of the other coupler, slides up the 
mouth piece, separates the jaws, and enters the spheri- 
cal recess ; the upper jaw drops to a horizontal posi- 
tion, and the lower jaw is raised by the ball striking 
the inner face of the recess, when the spring forces the 
dog between the lugs to lock the jaws. Each jaw is 
formed with an aperture through which a pin can be 
passed when it is necessary to use a coupling link of 
the ordinary construction. 

This invention has been patented by Mr. Clifton T. 
Chappell, of 337 Second Street, Macon, Ga. 
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lUFBOVED WINDOW SASH. 

The accompanying engraving shows an improved 
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BBOSNAN'S IHFBOVED WINDOW SASH. 

construction of the frames and sashes for store win- 
dows. The vertical post sustaining the edge or edges 
of the glass is formed of a pipe provided with a longi- 
tudinal slot at its inner side. This post is filled with 
wood, and the edges of th'e glass are held by a fillet 
secured against the margins of the glass by screws, 
as shown in the sectional plan view. Fig. 3. The 
lower end of the post rests in a socket formed in the 
upper end of a metal standard. In the case here 



shown, this socket is formed by the continuation of 
the fillet that extends along the top surface of the 
metal sash bar, and forms, with the horizontal inwardly 
projecting flange of the bar, the rabbet in which the 
lower edge of the glass is held. This flange also forms 
the support for the boards composing the flooring 
of the window. In the case of a window having a 
single post at the meeting edges of the glass, the 
sash bars are extended in both directions and their free 
ends are supported in the walls or columns of the build- 
ing. In a window having two or more posts the adja 
cent ends of the sash bars are bolted to a connecting 
plate, as shown at the right in Fig. 1. By making 
the bars and support for the post in one piece, the 
relative movement of the parts is prevented. The 
standard may be made in two parts, as shown in Fig. 
3. By using a metal frame for supporting the glass, 
there is no liability of the shrinking, warping, or giv- 
ing away by decay, so as to allow the glass to 
settle, as is liable to occur in the construction of 
these parts commonly used. The metal sash bar, by 
occupying only a small part of the opening beneath 
the window, gives a much larger space for lighting 
the lower room than could heretofore be obtained. 

This invention has been patented by Mr. P. J. 
Brosnan, of 300 Milwaukee Avenue, Chicago, 111. 



SIMPLE MEANS OF FASTENING WAGON TIBES. 
The illustration herewith represents a means of se- 
curely fastening the tires of wagon and carriage wheels, 
so that it is almost impossible for them to spring from 
their position, while only two bolts are used, those being 
at the joints where the fellies come together. Fig. 3 is 
an enlarged and Fig. 3 a sectional view of the bolt and 
tire, showing how the joint is made. The tire is 
made with flanges to fit over the outside edges of the 
felly, so that it requires a full heat in being put on to 
give the necessary expansion, but the subsequent con- 
traction is then sufficient to hold the felly firmly within 




HUT'S TIBE AND TIBE BOLT. 

the flanges of the tire. The bolt is then driven through 
the felly and tire, and riveted in a countersunk hole in 
the face of the latter, the head of the bolt being drawn 
over the felly on the inside, as shown in Fig. 3. The 
whole operation can be completed in far less time than 
it takes to put on a tire of the ordinary style, and the 
wheel has a neat and substantial flnish. In this tire, 
also, the face is wider than the felly, and thus protects 
that and the spokes from injury from rook and dirt, 
while the flanges likewise help to stiffen the tire and 
help it to better keep its shape with hard usage. 
This invention has been patented by Mr. Lewis L. 

Hitt, No. 934 Market Street, Chattanooga^ Tenn. 
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Test for Ijeather Belts. 
Herr Eitner proposes the following method for test- 
ing the efficiency of belts : A small strip is out off and 
placed in a jar filled with common vinegar. If the belt 
was well tanned and good quality, it may remain in 
the vinegar many months without being injuriously 
affected, it growing only a little darker in color. If, on 
the contrary, the belt was of an inferior make, its fibers 
begin soon to swell, and after a short time are trans- 
formed into a gelatinous mass. 



HAY AND COTTON PBES8. 
This press for baling hay and cotton is constructed 
in independent detachable sections, so as to be quickly 
set up for use and taken apart and compactly packed 
for storage or shipment. Upon the base are mounted 
the four sides composing the box. Two sides are 
made up of upright strips, between the spaces at the 
lower ends of which are the ■ ends of similar strips 
forming the bqttom. The upright strips are united 
by top and middle rails. The lower parts of the 
ends, each of which is made in one piece, are held 
from spreading by Scrips secured to the base. The 
upper ends of the four side pieces are held together 
by cross bars, which are halved into the extended 
ends ol the middle rails. The lower en4s el the two 



sides are pivoted to the frame by removable rods, 
which form hinges upon which either side can be 
turned down to form a platform upon which to re- 
ceive the bale from the press. The follower is pro- 
vided with a central cross beam extending through 
vertical openings in the ends ; to the extended ends 
are secured ropes wound around a windlass turning 
in bearings in the base, by which the follower is 
drawn down to compress the bale. The windlass is 




HANSEN'S HAY AND COTTON FBESS. 

operated by a lever, and is prevented from turning 
backward by a pawl. That side of the box not to 
be used as a door may be connected to the ends by 
bolts and staples. To prevent the end pieces from 
rising off the base, they are notched beneath the top 
side rails. 

This invention has been patented by Mr. H. Q. 
Hansen, and further particulars can be had from Mr. 
Fred. Mackensie, of Calumet, Mich. 
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A SMOKE CONSUMING FUBNACE. 
The simple construction herewith illustrated, for 
promoting a more perfect combustion, and making a 
furnace which is in reality a smoke consumer, adapted 
for locomotive, marine, and stationary boilers, will be 
understood at a glance. Its most essential feature 
is in the arch located in the front of the combustion 
chamber, between the fire on the grate and the' boiler, 
and dividing the combustion chamber so as to form 
a coking oven in its front half. Here the fuel is first 
fed, and after being there coked is forced back upon 
the rear of the stationary grate, where the process 
of combustion is completed. The arch is inclined 
toward the rear, so as to narrow the throat between 
the coking oven aiid the rest of the combustion cham- 
ber, so confining all the volatile products of com- 
bustion as to insure their most thorough utilization, 
that no smoke or soot may pass the bridge wall. The 
arch also prevents cold air from coming in contact 
with the boiler when the door is opened for the ad- 
mission of fuel or otherwise. There is a dumping grate 
in the rear of the stationary grate, just in front of the 
bridge wall, which is provided with an operating bar, 
shown at the side of the ashpit door ; as the clinkers 
are crowded to the rear end of the furnace in the 




THE BACKUS BOILEB FUBNACE. 

regular order of firing, they may thus be readily re- 
moved without disturbing the operation of the fur- 
nace or impairing its even and perfect combustion of 
fuel. 

This invention has been patented in the United 
States and in several foreign countries by Mr. Absalom 
Backus, Jr., and these furnaces are manufactured by 
The Backus Company, of 505 Fort Street West, Detroit, 
Mieh. 
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Shellac* 

BY J. BOSISTO, ZZ^HINEB IN M^TEBIA MBDIOA AT THS TIOTOBIA 
OOLLEOE or PHABUACT. 

In the central provinces of India, especially in the 
thick jungles, the Coccus lacea insects may be seen 
dwelling together in thick set groups on the branches 
and twigs of Zizyphus Jujuba, Mcus religiosa, Butea 
frondosa, besides other trees and shrubs belonging 
chiefly to the Leguminosese order. Each insect in- 
crusts itself over with a resinous substance, forming 
within a cell containing larvse and a deep coloring mat- 
ter, the dead body of the parent being itself the cell. 
Hundreds of these are piled together, adhering to a 
twig, and in this condition it is termed stick lac, and 
contains about 70 per cent of resin, 10 per cent of col- 
oring matter, and the rest debris. 

The collecting of stick lac and the making of shellac, 
button lac, sheet lac, and lac dye, is an industry car- 
ried on by the Hindoos in the districts of the central 
provinces. In order to obtain the largest quantity 
both of resin and coloring matter, the stick lac is col- 
lected before the larvse emerge from the cells, else, with 
their flight, they carry away the greater part of the dye 
coloring. 

Since the advent of the anilin dyes, lac dye is but lit- 
tle in demand. The larvse are allowed to mature, as they 
do not interfere with the quality or quantity of the 
resin portion. It is chiefly this circumstance that keeps 
down the price of shellac, there being, consequently, 
more insect workers than formerly. 

The process of dealing with stick lac for the making 
of shellac and lac dye was witnessed by the writer 
when in India, and is as follows : The first part of the 
process is to separate the lac from the twigs. This is 
done by two women — one turning and the other feed- 
ing a primitive-shaped wooden mill. When a heap is 
formed (about a bushel in quantity), it is winnowed in a 
rustic-looking winnower, the lighter 'debris separating; 
the remainder is then hand picked. The process of 
grinding and winnowing is repeated until the whole is 
reduced to small, orange colored nodules. When in 
this condition, it is termed seed lac; the bright, garnet- 
colored pieces, being few in number, are now picked 
out and set aside for native ornaments. The seed lac 
is then placed in a large earthenware pan, and with it 
some water. A woman steps into the pan, steadying 
herself against the mud wall with her hands, then turn- 
ing violently to the right and left, in order to keep the 
lac in a continual state of motion against her feet and 
the sides of the pan for some time, the other woman 
occasionally adding more water, until the vessel is full 
of a dark colored liquid. After settlement, the dye 
water is removed into another earthenware pan, and 
the lac again washed until the water runs away clear. 

Lac Dye. — The treatment of the colored water for the 
purpose of obtaining from it the lac dye ia very simple. 
After straining, lime water is added, which precipitates 
the dye. The water is then drawn off, and the dye 
drained through cotton cloth ; from this it is transfer- 
red to compressible frames, containing strong iron 
plates, and reduced by a native screw press to solid 
sheets of dark purple dye about a quarter of an inch 
thick ; these are cut up into cakes and stored till dry 
enough for packing, and then forwarded to Calcutta 
for sale in the bazars. The utilitarian value of lac 
dye over cochineal in a humid climate, especially in 
dyeing the scarlet cloth of the soldiers' coats, lies in its 
power to resist the action of human perspiration. 

Shellac. — The manufacture of shellac is an entirely 
distinct process. The seed lac at the bottom of the 
pan is removed, dried, and sifted. The finer dust, 
which is highly inflammable, is removed. The lac 
workers of India make it up into bracelets and orna- 
ments of various kinds. 

The coarse lac which is to be made into shell is put 
into long sausage-shaped bags of about two inches dia- 
meter, made of cloth like American drill. Under a 
shed is a charcoal fire about two feet long and six inches 
wide; alongside of the fireplace is a bamboo pole, about 
three feet long and four inches in diameter, filled with 
warm sand, inclining at a slight angle to the ground. On 
each side of the fireplace is sitting a man, or more gene- 
rally a woman, each holding an end of the sausage-roll- 
looking bag about twelve inches high over the clear 
charcoal fire, turning the roll or bag briskly until the 
lac begins to ooze through the interstices of the cloth ; 
the bag is still kept twisted until a coating of soft lac 
covers the outside. It is then removed from the fire, 
and a small disk of lac is placed here and there over 
the surface of the bamboo by a rapid turn of the wrist. 
A third woman is sitting at one end of the bamboo, 
holding in both hands a strip of aloe leaf, resembling 
very much a thin magic wand; this she pushes forward 
over the soft lac, repeating the motion three or four 
times, when a thin film of the lac covers over the round 
surface of the bamboo, which is immediately trans- 
ferred into an open basket. The lac drying rapidly 
cracks up into many pieces ; this is shellac. 

Button lac is simply shellac without spreading. 

Sheet lac is made in a similar manner to shellac, only 
the sheets are much thicker, and the woman removing 
it from the bamboo in a supple condition and with both 
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hands stretches it over the fire in order to remove the 
wave-like furrows which are impressed on it by the 
fibrous surface of the aloe leaf. While doing this, it is 
not uncommon to see the woman — who performs her 
work intelligently — lift the hot sheet to her mouth and 
bite out any foreign substance, such as dirt or sand, 
filling in the hole so made by a rapid movement of her 
hafld over the sheet. The average rate of wages is an 
anna and a quarter (1^ of a penny) per day. 



Report by TH. Pasteur. 

At the last meeting of the Academy of Sciences, Paris, 
M. Pasteur read the following report of the results of 
his antirabic treatment at his laboratory in the Rue 
d'Ulm : " The number of persons so treated amounted, 
up to the 12th April, to 736, including those who are still 
undergoing treatment. Of this number, there were 
688 who were bitten by mad dogs and thirty-eight by 
wolves, the latter being all Russians. The patients 
belonging to the first category are, with the exception 
of the little girl Pelletier, who, it will be remembered, 
died after a few inoculations, all doing well. More 
than half of that number have passed the danger- 
ous period. Of the thirty-eight Russians who have 
been treated and are still undergoing treatment, three 
have died rabic ; the others are doing well, but it is 
impossible to foresee what may happen to them, as 
there exists a profound difference between the bites 
of dogs and those of wolves, the proportion of deaths 
caused by rabid wolves being at least 83 per cent." 
M. Pasteur then concluded his report in the following 
terms : " The above facts demonstrate (1) that the 
duration of incubation of human rabies caused by the 
bite of a rabid wolf is often very short, very much 
shorter than rabies after the bite of a mad dog ; (3) 
that the mortality after the bites of rabid wolves is 
considerable, if we compare it with the effects from the 
bites of dogs. These two propositions may be suffi- 
ciently explained by the number, the depth, and the 
seat of the bites caused by the wolf, which so sav- 
agely attacks his victim, the attack being often on 
the head and face. The necropsy of the three Rus- 
sians who died at the Hotel Dieu, and the inocula- 
tion of rabbits, guinea pigs, and dogs with the me- 
dulla oblongata of the first of the patients who died, 
prove that the virus of the wolf and that of the dog 
are sensibly of the same degree of virulence, and that 
the difference of the rabies of the wolf and that of 
the dog depends on the number and nature of the 
bites. These facts induced me to inquire whether, in 
the case of bites from rabid wolves, theinethod could 
not be usefully modified by inoculations in greater 
number and within a shorter time. The results will 
be eventually reported to the Academy. In any case, 
for the wolf in particular, it is good to submit the 
patient to the preventive treatment as soon as possi- 
ble. The Russians of Smolensk were six days on their 
journey to Paris, and presented themselves at the la- 
boratory fourteen or fifteen days after having been 
bitten. They might therefore have commenced the 
treatment eight days earlier, and one cannot say what 
might have been the influence of this modification 
for the three patients who have succumbed." 

< ( ■ > » . 

Snredtsh Iron mountain. 

It cannot be said that our iron mining companies 
have latterly had any very profitable times, for they 
have had to pay ruinous mineral royalties at a time 
when trade is very depressed and prices almost un- 
precedentedly low, and the amount of competition ex- 
isting not only between home, but from Spanish, 
Swedish, and other foreign sources, is very great. It 
has become a common occurrence, in fact, for im- 
ported ores to undersell ours, even in places contigu- 
ous to the mines. An enterprise, however, is now be- 
ing undertaken which, when completed, will have a 
considerable effect on the iron ore market of both this 
country and the Continent,'and will lead to still further 
competition in this direction. We allude to the open- 
ing up of what are perhaps the largest deposits of iron 
ore to be found in the world, large hills being almost 
entirely composed of this material of an extremely rich 
and valuable nature. The deposits in question are 
situated in the extreme north of Sweden, verging on 
Lapland, and a railway is now being constructed for 
the purpose of bringing the metal to market. The 
Northern Europe railway, said to be the most northern 
in the world, commences at the port of Lulea, at the 
northwest end of the Grulf of Bothnia, a town of about 
4,000 inhabitants, having a very large timber trade, 
and possessing a good harbor, which vessels of large 
tonnage can easily enter, and runs across the Scandi- 
navian peninsula to Ofoton Fjord on the Atlantic coast 
of Norway. The line follows the Lulea River valley 
for the first twenty -five miles, then, turning north, 
crosses the Arctic Circle and proceeds to Gellivara, 140 
miles from Lulea. This section of the line, in which 
the work of construction is light, passing principally 
through valleys of sand and gravel, is now on the point 
of completion. 

Vast forest of pine are here met with, extending over 
hundreds of square miles, and timber will now be able 
to be readily brought to the port of shipment. At Gel- 



livara stands the mountain of that name, entirely comr 
posed of rich iron ore, hundreds of feet thick, and cov- 
ering many square miles. The ore requires no mining, 
being close to the surface, and can be quarried and put 
into railway wagons direct, the railway passing round 
the mountain for that purpose. A small portion of 
this ore already reaches Lulea, being carted the whole 
distance during the winter months. After leaving Gel- 
livara, the line 'passes Lake Tjantjas and Panki, to the 
great iron mountain of Kirunavara, whose peak of 
solid metal is visible at a distance of forty miles. This 
mountain is several miles long and 850 feet aboTe the 
level of Panki Lake. It is composed of about 98J^ 
per cent of peroxide of iron, very rich in quality, and is 
estimated to contain about 380,000,000 tons of metal 
above the waters of the lake. It is estimated this ore 
can be quarried and put into trucks for two shillings 
per ton. It will have to be carried eighty-five miles by 
rail to the proposed Atlantic harbor. A sister iron 
mountain, Lnosavara, stands four miles to the north- 
west of Kirunavara, being about the same height, and 
also containing gigantic deposits of equally rich ore. 
The two mountains are separated by a valley, through 
which the railway will pass on its way to the Norwe- 
gian frontier, running by the Great Torne Lake, fifty 
miles long, and through forests of fir trees, until the 
frontier is passed on a tableland 1,600 feet above the 
sea level. The descent from the Kjolen mountains to 
the terminus, a distance of 38 miles, is circuitous, and 
will necessitate some severe gradients and expensive 
works during construction, which is being undertaken 
by English contractors under the supervision of Eng- 
lish engineers. — Mechanical World. 



VBlng One's Eyes. 

^Hbw many of us go through life without ever realiz- 
mg that our eyes have to be educated to see as well as 
our tongues to speak, and that only the barest outlines 
of the complex and ever-changing images focused on 
the retina ordinarily impress themselves upon the 
brain ? That the education of the eye may be brought 
to a high state of perfection is shown in numerous 
ways. 

There are many delicate processes of manufacture 
which depend for their practical success upon the nice 
visual perception of the skilled artisan, who almost un- 
consciously detects variations of temperature^ cplor, 
density, etc., of his materials which are inappreciable 
to the ordinary eye. 

The hunter, the mariner, the artist, the scientist, 
each needs to educate the eye to quick action in his 
special field of research before he can hope to become 
expert in it. 

The following story from the Penn Monthly, which is 
quite apropos, is related of Agassiz, and it is sufficiently 
characteristic of this remarkably accurate observer to 
have the merit of probability. We are told that once 
upon a time the Professor had occasion to select an as- 
sistant from one of his classes. There were a number 
of candidates for the post of honor, and finding himself 
in a quandary as to which one he should choose, the 
happy thought occurred to him of subjecting three of 
the more promising students in turn to the simple test 
of describing the view from his laboratory window, 
which overlooked the side yard of the college. One 
said that he saw merely a board fence and a brick 
pavement ; another added a stream of soapy water ; q 
third detected the color of the paint on the fence, noted 
a green mould or fungus on the bricks, and evidences 
of " bluing " in the water, besides other details. It is 
needless to tell to which candidate was awarded the 
coveted position. 

Houdin, the celebrated prestidigitator, attributed his 
success in his profession mainly to his quickness of per- 
ception, which, he tells us in his entertaining auto- 
biography, he acquired by educating his eye to detpet 
a large number of objects at a single glance. His sim- 
ple plan was to select a shop window full of a miscel- 
laneous assortment of articles, and walk rapidly past it 
a number of times every day, writing down each object 
which impressed itself on his mind. In this way he 
was able, after a time, to detect instantaneously all of 
the articles in the window, even though they might be 
numbered by scores. 



Speaking on the " Corrosion of Iron and Steel," Mr. 
T. H. Davis, F.I.C., formerly assistant at the Royal 
College of Chemistry and School of Mines, London, 
says if the air or water which surrounds iron contains 
carbonic acid or any free acid iu minute quantity, the 
corrosion increases rapidly ; but if a caustic alkali, such 
as potash, soda, or lime be present, the corrosion ceasesi 
altogether while any causticity remains, because oxy< 
gen and carbonic acid have greater affinities for thesq 
alkalies than for iron. He also points out that a per- 
fect paint for the protection and preservation of iron 
and steel should be one which has a high mechanical 
adhesive property, and composed of such materials as, 
are related electro-negatively to iron, mixed with some 
tenacious fluid vehicle containing little or no oxygen, 
and not capable of being decomposed by the iron be- 
neath it. This would exclude most oily paints. 
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jninlng Precautions. 

To the Editor of the Soientifie American : 

Let mining companies be compelled by law to put 
down bore holes, from the surface of the ground, at 
greater or less intervals over the entire course of the 
mine. The holes would not be very expensive to put 
down, and could be sunk with any prospecting well 
or oil rig. They should be large enough to contain 
a tube two or three inches in diameter, with good 
valves at each end. It seems to me that this plan 
would do away with part of the risk that miners un- 
dergo from being imprisoned by a cave-in. 

The holes could also be used for aiding the regular 
ventilating of the mine. Ibving Boabdman. 

Elmira, N. Y., February 8, 1886. 

^ « « ) » 

Collisions at Sea. 
To'tTte Editor of the Scientific American : 

Having long been an attentive reader of your valu- 
able journal, I have followed with unusual interest 
the suggestions offered from time to time by Mr. E. 
Reynolds in nautical matters. His last appears in 
the SciEiCTii'io American of April 17 ; and as I 
have spent the best part of thirteen years at sea, in 
merchant sailing vessels as well as in steamers and 
men of war of six different nations, I hope that I will 
be able to contribute my mite toward lessening the 
greatest of all perils at sea. Mr. Reynolds is per- 
fectly right in asserting that the greatest danger lies 
in the uncertainty of which most masters of sailing 
vessels become possessed on the approach of a. steamer. 
How often have I heard the command from my cap- 
tain, I having the wheel at the time : " Keep her off 
a little," " Keep her off another point," though we 
in our sailing craft had the right of way beyond dis- 
pute. Rapid communication at night at a safe dis- 
tance between the approaching vessels is therefore 
the goal to be attained. Let me propose the follow- 
ing : 

In the United States Navy they are using with great 
success " Very's signal lights " for night signaling ; 
the apparatus consisting in a pair of brass pistols 
and a sufficient number of cartridges in green and 
red, which are fired from the pistols, ascending from 
60 to 100 yards into the air and giving a brilliant 
light, red or green, during ascent and descent. Time 
of light, 60 to 80 seconds; cost of the whole appara- 
tus, probably |30. Now, let every sea-going vessel be 
• provided with this apparatus, and establish, through 
the same means by which "the rules of the road at 
sea" were made international, the following three 
simple rules : 

1. One red light fired means: "I am going to 
keep my course." 

2. One green light fired means : " I am going to star- 
board Jny helm." 

3. Two red lights fired simultaneously, the lights 
ascending from the bow of the vessel at an angle of 
from 15 to 30 degrees, means : " I am going to port my 
helm." 

As the lights which I have seen fired during a 
four years' cruise in Chinese waters always ascended 
much higher than the headlight of a steamer is 
usually fixed above the water line, and as those 
headlights are supposed to be visible at a distance of 
five nautical miles, it is safe to presume that communi- 
cation at night between approaching vessels may be 
commenced at a distance of five miles. A more perfect 
code of night signals may be easily constructed from 
the combination of these red and green lights ; but I 
think, for the purpose of letting the other vessel know 
distinctly what one intends doing, the above three 
rules would be suiflcient. I have seen these lights 
fired in all conditions and in all kinds of weather at 
sea, and they stood the test very well ; and as the out- 
lay for the apparatus is not worth mentioning in 
comparison with the lives and millions' worth of pro- 
perty yearly lost through the inability to communi- 
cate during night time at sea, the above plan may 
be well worth considering. Hugo L. R. Lbhmann. 

Fort Lewis, Colo., Company B, 22d U. S. Infantry. 



A mie of Coal Cars. 

A correspondent wants to know how much coal there 
may be in a mile of loaded coal cars. In reply we can 
say that a 5 ton car or coal jimmy is 11 ft. 6 in. in length 
from bumper to bumper. An 11 ton car is 22 ft. 1 in. 
A car holding from 14 to 16 tons of anthracite is 24 ft. 
3 in. A gondola of 20 tons capacity is put at 27 ft. 4 in. 
A large gondola with 25 tons capacity is 32 ft. in length. 
Now, then, for the quantity. There will be 460 of the 
jimmies to the mile, and that means 2,300 tons of coal, 
perhaps. There will be 240 of the double jimmies, and 
that means perhaps 2,640 tons. There will be 218 of 
the large cars, and that may mean 3,270 tons. Of the 
gondolas there will be 193 cars, and this may mean 
3,840 tons. Then of the larger ones there are, say, 160 
cars, which will equal in capacity 4,000 tons. All 
this goes to show that when you see or hear of a mile 
or two of cars standing loaded, it really does not mean 
SP yery much coal.— Coa? Trade Journal. 



The Force of a BIotf. 

An interesting discussion has been going on in our 
pages for some weeks concerning pile driving. For 
the benefit of our younger readers it may be well to 
explain what it is all about. It turns on a question 
often asked, namely, What is the force of a blow ? 
It is a remarkable circumstance that this question 
seems to constitute a pons asinorum for a very large 
number of persons, although the solution of the 
problem presents no difficulties of any kind to those 
capable of understanding a few very simple physi- 
cal laws. As, however, we know that the whole 
problem is a vexation of spirit to many students, and 
that even engineers of larger growth have quite 
failed to understand it, we propose here to give such 
an explanation of it as will, we hope, suffice to clear 
up all obscurities and render its solution perfectly 
easy. 

To simplify matters, we shall assume that the blow 
with which we have to deal is caused by gravity ; 
that, in a word, it is due to the arrest of a falling 
weight, such, for example, as the monkey of a pile 
driver ; but our readers will, we think, have no dif- 
ficulty in understanding that a blow is a blow, no 
matter how dealt — whether it be delivered on a tar- 
get by a shot projected from a 100 ton gun or with 
a tiny hammer on the head of a tin tack. In their 
nature both blows are the same ; they only differ in 
degree. A falling body cannot do more work when 
its progress is arrested than has been done on it in 
lifting it up to the height from which it has fallen. 
Thus, for example, let us suppose that the monkey of 
a pile engine weighs one ton, and that it falls 4 feet 
on to the head of a pile ; then the work in the mon- 
key cannot be either more or less than equivalent to 
four foot tons. A foot ton is simply an arbitrary 
unit. The proposition may be expressed in various 
ways. Thus, the work in the monkey at the moment 
it touched the head of the pile would be sufBcient 
to raise the monkey up again to the point from 
which it fell ; or to raise a weight of 4 tons a height 
of 1 foot; or to raise 1 pound through a height of 
2,240X4=8,960 feet ; or to raise a weight of 48 tons 
through a height of 1 inch, and so on. It is essen- 
tial that this little matter of equivalence be clearly 
understood. To drive it home still further, we may 
say that a horse power is equivalent to lifting a 
weight of 33,000 pounds through a height of 1 foot 
in a minute. But the result would be the same if 1 
pound was raised 33,000 feet in a minute. We may, 
in short, go on ringing the changes how we please 
between weight and height. The result will inva- 
riably be the same, one element in the calculation 
being always diminished as the other is increased. 
Now, it is clear that if our monkey were employed to 
raise 1 ton through a height of four feet, it must 
exert a force or push of 1 ton throughout the dis- 
tance 4 feet. If it did not, it would not move one 
ton at all, for it would be overbalanced. If it were 
called upon to raise 4 tons through a height of 1 
foot, then it must exert a push of 4 tons through a 
distance of 1 foot ; if to lift a weight of 48 tons, then 
it must exert a push of 48 tons through a dis- 
tance of 1 inch, and so on. Bearing this in mind, 
there will be no difficuty in understanding the follow- 
ing simple rule; The force of a blow is measured hy di- 
viding the whole distance x passed through by the mon- 
key before impact by the distance y passed through after 
impact, and multiplying the weight by the quotient. 
Thus, let the monkey weigh 1 ton, let the "fall x be 
48 inches, let the pile descend 1 inch=2/ at each blow, 
then the force of the blow — or, in other words, the 
push or effort exerted by the monkey on the top of 
the pile— will be Y =48, and 48x1=48 tons. If the 
fall was 20 feet, or 240 inches, then the effort would 
be 240 tons, and so on. It must be understood that 
this is the mean or average force of the blow. Its 
initial effort may be much greater and its terminal 
effort may be much less, because at the instant of im- 
pact the monkey is moving at its full velocity, while 
at the moment when the pile ceases to descend it will 
have no motion at all, and consequently will exert 
no push, except that due to its weight. With this 
aspect of the question, however, the student need 
not now concern himself. It will be seen that the 
force can be varied by altering either the distance 
passed through before or after Impact. For exam- 
ple, the monkey weighing 1 ton and falling 48 inches, 
let the pile descend only J^ inch, then 48X8x1=384 
tons ; and this leads to an important deduction. If y 
becomes infinitely small, the forcp of impact will be- 
come infinitely great. We are led thus to the 
ancient problem. If an irresistible force encounters an 
insurmountable obstacle, what will happen ? No such 
condition can by any possibility occur in practice. 
Some movement must take place after impact. 

If our readers have followed what we have said, 
they will see that to ask how to calculate the force of 
blow, giving only the weight and the fall, is to put an 
absurd question. Three factors are in all cases ne- 
cessary, namely, the weight, the height of fall, and 
the distance through which the body which receives 
the blow moves. In practice it is by no means easy 



to ascertain the latter with precision ; and the energy 
in the falling body can be expended In more ways 
than one. For example, when the head of a pile is 
struck, two effects take place simultaneously — the 
monkey is shortened and so is the pile. The elastic 
rebound of each immediately takes place, and the mon- 
key jumps up from the top of the pile. Again, the 
top of the pile becomes highly heated. In very dry 
weather the top of a pile has been known to take fire 
under the blows of a light monkey rapidly repeated. 
The elasticity of the pile plays- an important part in 
influencing the rate of its descent. A monkey weigh- 
ing 100 pounds, falling, a height of 50 feet, will have 
stored in it on impact 50X100=5,000 foot pounds, and 
if the progress of the pile were 1 inch, its driving 
force would be 600x100=60,000 pounds. A monkey 
weighing 1,000 pounds, and falling 5 feet, would also 
have 5,000 foot pounds of work in it, and would exert 
a driving force of 60,000 pounds over a space of 1 inch ; 
but it does not follow that the former would be 
equally effective in driving the pile. On the con- 
trary, the lighter monkey striking the pile with a 
higher velocity might be much the less efficient of the 
two, because the force of the blow would not be trans- 
mitted through the pile, but would be expended in 
compressing the top of it, probably in shattering the 
wood. We do not propose to go here into any ques- 
tions concerning modulus of elasticity, which would 
only serve to complicate a statement which we de- 
sire to keep 60 simple that it may be understood by 
those who only possess the most elementary mathe- 
matical knowledge ; but this article would, on the 
other hand, be manifestly incomplete if we did not 
say something further concerning the respective 
values of light and heavy monkeys and hammers and 
high and low falls. 

When a pile is struck on the top, what is known 
as a wave of compression passes through it ; and 
this wave requires time for its passage. Such a wave 
is set up in all columns when stress is suddenly 
brought on one end. Thus, for example, if the muz- 
zle of a fowling piece containing a column of air is 
plugged up with a cork, or with snow or mud, the 
barrel may be burst when the weapon is fired, simply 
because, while the pressure at the muzzle is yet too 
small to move the cork, the pressure at the breech 
end is great enough to burst the barrel. The wave 
of compression will not reach the muzzle till the 
breech has been burst. In the same way the de- 
tonation of a lump of dynamite on a rail will break 
it, the action being so sudden that the wave of trans- 
mission of pressure has not time to pass through the 
air surrounding the dynamite, and the air really plays 
almost the same part as a block of steel roun(i the 
explosive. The effect of a heavy ram falling a 
short distance on a pile head resembles a push, in 
a sense, arfd gives time for the transmission of the 
effort throughout the whole pile ; but when a light 
monkey falls, the effect may be confined to the top 
of the pile, which is shattered. In order to make 
this quite clear, we must take into account the ele- 
ment time, concerning which we have said nothing 
yet. 

The velocity with which a monkey strikes a ram 
is calculated by extracting the square root of the 
height of fall in feet and multiplying it by 8. Thus, 
let the monkey fall 4 feet ; the square root of 4 is 2, 
and 2X8=16 feet per second. If the monkey fall, as 
stated in our last example, 50 feet, then we have 7 
as the nearest whole number square root, and 7X8= 
56 feet per second as the velocity with which the 
monkey would strike the pile. If this speed was 
greater than that at which the wave of transmis- 
sion could pass through the pile, then little or no 
effect would be produced in the way of causing its 
descent; nearly the whole of the work would be done 
in compressing the top of the pile or in shattering 
it, and the driving effect would be nil. This, it will 
be seen, is the aspect of the question now being dis- 
cussed by Mr. Donaldson and "Scrutator," and 
there is plenty of room for discussion, because very 
little seems to be really known concerning a great 
many practical points connected with pile driving. 
The efficiency of the pile driver is affected -by the 
length, weight, and material of the pile, the condition 
of its head, and the character of the ground in which 
it is being driven. The effect of the element time is 
not sufficiently well understood. About, indeed, the 
only thing fully recognized is that a heavy monkey 
falling from a moderate height is, other things being 
equal, much more efficient than a light monkey fall- 
ing from a great height. — The Engineer. 



Tbunderstorm In a Clear Sky. 

Capt. Anderson, of the British bark Siddartha, 
which lately arrived in New York, reported a peculiar 
thunderstorm on April 27, while on the northern edge 
of the Gulf Stream. The sky was quite clear at the 
time and the sun shining brightly, although there ap- 
peared to be a thin mist about the ship. Suddenly 
there appeared a vivid flash of lightning, accompanied 
by violent thunder. The compass was caused to vi- 
brate perceptibly for a period of 15 minutes. 
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TBIFLE EXPANSION ENOINES. 
We illustrate a very excellent example of expansion 
engines, designed by Mr. Kirk, of the firm of R. Napier 
& Sons, Glasgow. These engines were built for the 
steamer Aberdeen, one of those large vessels belonging 
to Geo. Thompson & Co., designed for long voyages, 
such as the line between England and Australia. For 
such voyages, the fuel economy is of the greatest im- 
portance. 



indicated horse power. The next trial was to find the 
maximum speed, which on four runs on the measured 
mile, occupying two hours, was 13'74 knots, the mean 
power being 2,631, and the consumption.of coal during 
these two hours being 1 ton 17 cwt. per hour. The 
weight of steam condensed in the jackets, carefully 
measured into a tank, was 3% degrees per cent of the 
greatest weight of steam admitted to the high pressure 
cylinder, by diagram, the pressure on the jacket of the 



of steel, with six of Fox's corrugated furnaces in each, 
the total heating surface being 7,128 square feet. There 
is no superheater. The construction of these boilers 
for so high a pressure— 125 lb. per square inch — was 
facilitated by their being built of steel and to Lloyd's, 
whose rules allow the shells to be made thinner than 
required by the Board of Trade, although t"he internal 
parts are as strong as those required by the latter. . 
After all, the shell is the simplest and strongest part of 




TRIPLE ]QXPANSION ENGINES. 



The Aberdeen is a ship built of iron, both ship and 
engines being of the highest class at Lloyd's, 350 feet 
long by 44 feet by 33 feet. When the ship was com- 
plete, 2,000 tons of dead weight were put on board, and 
arrangements were made to test the consumption on a 
six hours' run at 1,800 horse power ; this, however, by 
the owner's desire, was reduced to four only. The coal 
was Penrikyber Welsh coal, and Messrs. Parker & 
Dunlop, who happened to be on board, kindly under- 
took to examine the state of the fires, and see the coal 
weighed. The result was a consumption of 1'2S lb. per 



middle cylinder being 30 lb., and on the lowpressure cy- 
linder 10 lb. In a second experiment the condensed 
water was still the same percentage when the pressure in 
each jacket was doubled. The loss of steam from the 
high pressure cylinder to the low pressure, just before 
release, plus the[steam condensed in the jackets, was the 
same as took place inside the cylinders with the steam 
shut off from the jackets. 

The cylinders of the Aberdeen are 30 in., 45 in., and 
70 in. by 4 ft. 6 in. stroke. The boilers, two in number, 
are ordinary double-ended boilers, oonstruoted entirely 



a round boiler, where, even if built to Lloyd's, there is 
superabundance of strength ; but to doubly insure suc- 
cess — the internal parts of a boiler being those which 
oftenest give trouble — they were made stronger than 
required by either Lloyd's or the Board of Trade, whose 
scantlings for these parts are practically the same. 
The high pressure cylinder was not jacketed, the sec- 
ond was jacketed with steam of 50 lb. pressure, and the 
low pressure one with steam of 15 lb. above the atmo- 
sphere. We are indebted to the Engineer for our en- 
graving and these particulars. 
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CARRIAGE MAKERS' WORK IN THE LAST CENTTJRT. 

It was not until the latter part of the seventeenth 
and the commencement of the eighteenth century that 
the inventor and mechanician seem to have applied 
themselves to making carriages which could be used 
with sufficient comfort to attain any degree of popu- 
larity. The most of the specimens we have of the 
work of an earlier period must have been extremely 
clumsy and awkward for actual service, though some 
of them are richly carved and elaborately decorated. 
In the French museum of Oluny is a fine collection of 
eighteenth century carriages, two singular vehicles be- 
longing to which are represented 
in the acconlpanying illustra- 
tions. It is said that a vehicle 
something like the sediola here 
shown is still used in some parts 
of Italy. It is fixed without any 
kind of suspension to the shafts, 
obtaining its spring from their 
great length, and is allied to the 
Norwegian carriole, the Neapoli- 
tan calesso, and the Cuban vol- 
ante. The body is decorated with 
carvings of mythological subjects 
in bold relief, and the wheels are 
elaborately painted, animals and 
birds being profusely represent- 
ed on the tire. The Dutch til- 
bury shown is built more after 
the style of our gigs at present, 
being suspended on straps which 
go over small wheels at the back, 
so they can be loosened or tight- 
ened at will. The seat is padded and comfortable, 
and the sides and back, with the front of the dash- 
board, are pictured with agricultural subjects, the 
vehicle being on the whole a decidedly handsome one, 
strongly built, but without being extremely heavy. 



The weight of. the whole vehicle, harness, yokes, etc., 
I estimated at not over 50 pounds, and the method of 
attaching to the horses must have left them with 
almost perfect liberty of motion. 

A squadron of such chariots, with two men (a driver 
and an archer) in each, must have been an exceedingly 
efficient sort of light artillery. 

Perhaps we may witness in our own day, when cav- 
alry has become only a sort of mounted infantry, a re- 
turn to the methods of 3,000 years ago. There are great 
advantages in such a light cart as this chariot. It is too 
low to be upset, and can be taken over any sort of 

country. The harness and 
weight are reduced to a 
minimum. A regiment fur- 
nished with such chariots 
and with repeating rifles 
would have a rapidity of 



A SCTTHIAN CHARIOT. 

M. MEIGS, U. S. C. E. 

I was much interested in the drawing published 
in a late number of the Scientific American Sup- 
plement, No. 538, describing an ancient Egyptian 
chariot wheel found in a recently opened tomb. 

I send you a sketch of a chariot no less curious, which 
I find in my sketch book, and which I think had a 
somewhat similar origin. The vehicle represented in 
the sketch was taken from an Egyptian tomb of the 
date 1400 B.C. 

It is said to be of Scythian origin, and probably 
formed part of the spoils of some Egyptian victory. 
Only a portion of the rawhide lashings with which 
all the joints were secured now remain. The hub is a 
composite affair, consisting of an inside tube made in 
two pieces, and afterward put together with wooden 
rings fi£ting over the ends of the tube. 

The spokes, which are of wood with a natural crook, 
are made like the letter L, and are four in number, be- 
ing fitted into a groove in the hub ; the long arm of 
the L extending out to and into the felly, and the short 
arm bent at right angles and notched and fitted to the 
adjacent spoke. The whole was firmly bound together 
with rawhide. 

The fellies, two in number, are scarfed together be- 
tween the spokes and also lashed with rawhide. The 




movement exceeding that 
of cavalry, and would make 
a most effective corps in 
time of battle, as they 
could be rushed to distant 
parts of the field in a very 
short time. 

the following 
Axle, 79 in. 
I in. long, 30 in. deep ; pole, 1)4 in. diameter 
in. diameter large end ; wheels, 39 in. di- 
ameter ; hubs, 133^ in. long ; yoke, 35 in. long, outside 
to outside ; neck fork or saddle, 10 in. long. 
The chariot is now in the Etruscan Museum at Flor- 



I append 
dimensions 
long ; seat, 3 
small end, 3 



Photography by a Lightning Flash. 

Br PROF. EDWIN J. HOUSTOK. 

Mr. Albert S. Barker, of Philadelphia, has recently 
succeeded in taking two very fair photographic noga-, 
tives of outside objects while illumined by no other 
light than that of a single lightning flash. These pho- 
tographic views were taken at 7 P.M. on Thursday, 
October 39, 1885, near Philadelphia. The night was 
excessively dark, the wind strong, and the rain heavy. 
The camera was placed in an open window, with the 
slide drawn. The lightning flash came in less than one 
minute, when the slide was returned. The plate holder 
was then reversed and suitably placed for a second ex- 
posure. The plate was one of the highly sensitive 
gelatine films. 

Mr. Barker developed the plates the same evening. 



It is very doubtful if the average severe flash in this 
latitude does not endure or continue for a very much 
longer period. Despite the popular belief to the con- 
trary, the author has frequently observed the motion 
of foliage when illumined by no other light than the 
lightning flash. This would not, of course, be the case 
if the flash were even approximately instantaneous. 

It is a very significant fact that in the photographs 
of Mr. Barker the foliage shows unmistakable evidence 
of having perceptibly moved during the period of ex- 
posure ; thus showing that it was by no means instant- 
aneous. • 

It is to be hoped that Mr. Barker, or some other pho- 
tographer, will repeat these exposures under the fol- 
lowing conditions, viz.; to make the exposure while the 
camera is sharply focused on moving foliage or a rapidly 
rotating wheel, while illumined by a lightning flash, so 
as to determine more definitely the duration of the 
flash. 

In the cage of the lightning 
flash, the large percentage of 
blue rays would of course render 
the plate more sensitive to the 
extremely short exposure by 
practically prolonging the same, 
since the ordinary photographic 
chemicals now employed are es- 
pecially sensitive to the blue por- 
tions of the spectrum. 

It would appear from the facts 
developed by the photogra^Jhs 
of Mr. Barker, that the method 
of measuring the duration of the 
lightning flash, as adopted by 
Wheatstone and ■ others, which 
consists essentially in endeavor- 
ing to detect by the unassisted 
eye the change in position of a 
rapidly moving wheel or othft" 
object, while illumined by the 
flash, might be greatly improved 
by substituting for the eye the 
sensitive photographic plate, 
since the latter is apparently far more sensitive than 
the eye. 

Should photographic pictures of a rapidly rotating 
wheel, whose rate of motion was known, be taken while 
illumined by a lightning flash, the displacement of the 
image on the negative would give far more reliable data 
for calculating the duration of the flash than the me- 
thods heretofore employed. 

Mr. Barker's photographs, therefore, are not only in- 
teresting as showing how extremely sensitive the pho- 
tographic plate may be made, but are also of interestas 
throwing some light on the possible duration of the 
lightning Rash.— Franklin Journal. 



Origin of Dlatitase. 

Emile Laurent has investigated the question whether 
diastase is a product of bacterial action, or whether 
it can be formed without organic intervention. He 
placed seeds of lupin, maize, barley, and helianthus to 
germinate under a bell glass, over water which had 
been previously boiled, the seeds having been first freed 
from superficial micro-organisms by the ordinary pro- 
cesses of sterilization. When the sprout began to show, 
the seeds were introduced, with" all necessary preoau- 





section of the felly is oval or elliptical, and I could not 
discover that there was any provision made for protect- 
ing the wood with a tire of any sort. The floor of the 
chariot was of rawhide thongs, and must have made a 
very elastic footing indeed. 

A light, elegantly curved yoke was attached to the 
pole of the vehicle by a pin and lashings, and was at- 
tached to the two horses by means of a forked piece of 
wood like an inverted Y, this piece being placed astride 
the ueok in front of the withers aud lashed to the yoke. 



A SCYTHIAN CHAEIOT. 

From their behavior ha rated the actinic effect of the 
light as equal to that obtained from an exposure of 
about ji5 part of a second in bright sunlight. 

The popular impression as to the duration of the 
lightning flash is that it is practically instantaneous. 
From the experiments of Wheatstone and others with 
the rotating disk, the duration of the flashes measured 
would vary apparently from "the yAtt to the Yniisv ot a 
second. Others estimate the duration of the flash as 
even shorter than these figures. 



tions, into tubes containing Koch's nutritive gelatine. 
The seeds continued to develop normally, without 
liquefying the gelatine, which constitutes, according to 
Koch, an infallible criterion of the absence of bacteria. 
Sprouted seeds, introduced into sterilized plum juice, 
continued to grow, without showing any bacteria in 
the liquid. Although these experiments can hardly be 
considered as decisive, they lend great probability to 
Laurent's opinion that bacterial intervention is not 
necessary. — Sul. de VAoad. Roy. de Belg., No. 7, 1885. 
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How to Intensify a Gelatine Negative forTIilne Work. 

The Brit. Jour, of Photo, recommends the following : 
To prepare the negative for Intensification, after thor- 
oughly washing, soak It for five minutes In a bath com- 
posed of saturated solution of alum, to each pint of 
which an ounce of aqua regia has been added. Or, 
more conveniently, dissolve one ounce of common salt 
in four ounces of nitric acid by means of heat, and add 
to one pint of alum an ounce of the solution when 
cold. 

In addition to clearing the film from stain, and pre- 
paring it for the silver Intenslfler, the above solution Is 
useful In another way, namely, in clearing away any 
slight veil or fog. In this respect its action differs en- 
tirely from that of any other combination of alum and 
acid we have tried. If a veiled negative be treated with 
the alum solution above given, or, better still, with a 
very dilute solution of the acid alone, or of the mixture 
of nitric acid and salt, the image is gradually and com- 
pletely converted into chloride. The action is quite 
different from that which occurs when hydrochloric 
acid is employed in a similar manner ; the bleached 
image. Instead of being a sickly, yellowish color, pos- 
sesses a pearly whiteness, reminding one of the old 
alabastrlan picture. 

If, as soon as the solution is applied, a constant 
watch be kept on the back of the negative, the deepest 
shadows will gradually be noticed to assume the pearly 
tint spoken of ; showing that the whole of the deposit 
constituting the fog or veil has been converted into 
chloride. A dip into clean hypo removes the chloride, 
leaving the shadows with a clearness and brilliancy 
scarcely obtainable by other means. In the case of 
half-tone negatives, experience alone can teach the 
proper moment to cease the action of the acid ; but 
with black and white negatives the right time is in- 
stantly the veiled lines show white at the back of the 
plate. 

The method of silver intensification is as follows: To 
a three grain solutlori of pyro a few drops are added of 
the following: silver nitrate, 60 grains; citric acid^ 30 
grains; nitric acid, 30 minims; water, 3 ounces. Dis- 
solve the silver and citric acid separatelj', mix, and 
add the nitric. If a little sugar or glycerine be added, 
to help the intensifier to flow smoothly, the operation 
will be better performed by holding the plate on a 
pneumatic holder than in a dish, as the greater portion 
of the silver is, in the latter case, deposited on the dish. 
It will also economize silver. 

After intensification and thorough washing, the 

plates are completed by a final dip In the acid-alum 

bath. 

* < ■ > » 

National Academy of Sciences.— Washington meeting. 

(Continued fbom pass 873.) 

Prof. T. Sterry Hunt, of Montreal, read a paper on 
the £!owles Electrical Furnace, recently invented by 
the Cowles Brothers, of Cleveland, O. 

In this furnace the action is not electrical, though 
electricity is used as the means of generating heat, and 
with such success that the heat engendered far exceeds 
that by anj' previous process, and affords a powerful 
means of reducing refractory ores. 

The furnace consists of a retort filled with charcoal 
in contact with the substance to be reduced. It is 
operated by passing an electric current through the 
mixture. It was found necessary to coat the particles 
of charcoal with lime in order to decrease their con- 
ducting power, and thus increase the intensity of the 
heat caused by the electric current. This coating was 
secured by wetting with lime water. 

The Intense heat melted the first furnace of fireclay, 
and a retort of carbon had to be substituted. 

So great is the heat that a platinum wire is almost 
Instantly melted; and an ordinary electric light car- 
bon, plunged into the furnace for a moment, and then 
withdrawn, glows as the electric arc. 

This furnace has been used to obtain the metal 
aluminum in a cheap form. For this purpose corun- 
dum is resorted to as the most practicable ore, common 
clay being too much mixed with sand or other impu- 
rities. It is believed that corundum may be obtained 
in large quantities at the cost of two or three cents 
a pound. Alumina In the form of corundum is im- 
mediately reduced to the metallic state aluminum. 

In order to grasp the metal and retain it, copper is 
used to make an alloy, just as mercury does in the 
metallurgy of gold. 

Quartz is melted in the furnace, becomes lighter, 
and a large part of the silicon is reduced. 

Boraclc acid gives fumes of boron, and the residual 
copper shows on analysis the presence of S}4 per 
cent of boron. 

Manganese is also reduced, and an alloy containing 
66 per cent of it was shown. 

Alloys of aluminum with carbon, with silicon, and 
a peculiar alloy, believed to consist entirely of alumi- 
num and nitrogen, were also shown. 

Aluminum forms valuable alloys with iron. The 
addition of a small proportion of aluminum to -iron 
reduces its melting point, . without impairing its 
strength as carbon does. One-half of one per cent is 
sufficient for this purpose. 



Titanium was reduced, but would not form an alloy 
with copper. 

All easily reducible metals are conveniently obtained 
by this process, such metals as magnesium, potassium, 
and sodium being mentioned. 

As yet, pure aluminum has only been produced in 
small lumps direct from the furnace, but it may be 
obtained by melting an alloy of aluminum and tin 
with lead, when the lead and the tin separate. . 

Another method of obtaining the aluminum pure is 
by subliming either an alloy of aluminum with car- 
bon or one with copper, when the pure aluminum is 
carried over. 

In aluminum bronze some silicon is always present, 
but that is no detriment. It is not yet determined 
whether or not the silicon can be separated. 

The aluminum bronze, or the alloy with copper, is the 
most readily obtained, and hence the cheapest form 
of aluminum. The importance of these alloys is in- 
calculable. Their economic value has long been un- 
derstood, but their user has been limited by high price. 
Webster, of Birmingham, England, has for many 
years been the chief manufacturer, and has charged 
on the basis of 60 shillings (about $15) a pound for the 
aluminum contained in the mixture. The present 
process enables manufacturers to furnish it at $2.50 or 
in large quantities at $1.80 per pound in the form of 
10 per cent alloy with copper, a pound of this mixture 
costing- 30 cents. 

The properties of aluminum bronze vary much with 
the proportion of copper and aluminum. 

The maximum amount of aluminum which can be 
tolerated is 10 per cent, until we get near the other end 
of the scale, when mixtures of VO or 80 per cent of 
aluminum, or more, give valuable workable alloys. 

These bronzes have a general resemblance to those of 
copper with zinc. 

Some large manufacturers have said that aluminum 
bronze could not be rolled, but it has been rolled suc- 
cessfully, and specimens were shown. It has also been 
drawn into wire, as shown, having a breaking strength 
of 109,000 pounds. 

The addition of a small amount of aluminum to brass 
increases its strength remarkably; 3 or 3 per cent nearly 
doubles it. 

It is strange that a metal which holds oxygen with 
such tenacity, when combined, should be so slow to 
enter into combination with it; yet, in fact, aluminum 
is almost untarnishable, and the alloys which contain 
5 per cent or more seem to share this property. A 
specimen containing 3)^ per cent, however, was shown 
to be tarnished by action of the atmosphere. 

Specimens of aluminum silver were also shown. The 
addition of 4 per pent to German silver makes an alloy 
,so tough that Cowles thinks razors might be made 
of it. 

Silicon bronze is used for telegraph wires. ■The ad- 
dition of one-halt per cent of silicon greatly increases 
the strength, without materially reducing the conduct- 
ivity of the wire. The Bennett-Mackay cable is made 
of this alloy. 

In early experiments with the Cowles furnace, an 
engine of 30 dynamo power yielded a daily output of 
50 pounds of 10 per cent alloy. Brush has now con- 
structed an engine with 908 revolutions a minute, which 
for every 35 horse power reduces one pound of the 
alloy per hour. The expense of working is now cover- 
ed by one-half cent an hour for one horse power; thus 
the cost of the alloy is 17 cents a pound. 

Within a week, the gases given off by the furnace 
have been analyzed. In the early part of the process 
it is found that a large amount of nitrogen was given 
off, showing that air leaks into the furnace. After an 
hour and a half, the nitrogen is much diminished. 

They at first used moist carbon for packing, but 
have how reformed that, thereby saving the waste of 
fuel in drying out the moisture. 

In the ensuing discussj.pji, Mr. Sellers, of Philadel- 
phia, remarked that he had made a series of fkperi- 
ments at iron works in &at city, in the use of alumi- 
num with iron, which gave what is technically called 
" dead melting " in two or three minutes, instead of an 
hour, as required by previous method. The result was 
very fine castings, and absence of flaws, which so often 
vex the founder, in using the process generally em- 
ployed. 

The entire number of papers read was twenty-six, 
many being technical as usual. 

Prof. Ogden N. Rood, of Columbia College, gave an 
account of a series of experiments on color contrast, 
whereby it appears that colors appearing 'on neutral 
ground to the eye, as a result of contrast with those 
seen, are not, as is generally supposed, complementary, 
except In the case of red; and in proportion as the vio- 
let end of the spectrum is approached do the contrast- 
ed colors differ more and more from the complementary 
ones. He found also that bluish colors affect the eye 
more than reddish ones. The reason of these physio- 
logical actions he was unable to explain. 

Prof. H. A. Rowland, of Johns Hopkins University, 
gave a valuable exposition of the absolute and relative 
wave lengths of lines of the solar spectrum, remarking 
that Angstrom's determinations were no longer suffici- 



ent, because of the superior accuracy of modern instru- 
ments. Rowland regards his own determinations as 
correct within one or two parts in half a million. 

Prof. A. Graham Bell gave a further contribution to 
the study of heredity in relation to deaf-mutism, tak- 
ing in hand, this time, the families of Martha's Vine- 
yard. An important fact noted was that, notwith- 
standing the repeated • intermarriages on the island, 
and the fact that the families investigated were scat- 
tered all over the island, all but two of the deaf mutes 
were found in the township of Chilmark, which con- 
tains the smaller part of the population, and in which 
town four per cent of the people are deaf mutes. 

Doctors speak of the prevalence of typhoid fever in 
Chilmark, and even note a definite boundary within 
which it prevails, calling it the typhoid fever line, 
showing that the influence of environment is more 
potent than that of heredity. 

A few of the papers proposed new or modified classi- 
fication, which met with such thorough and unanimous 
approval that the schemes presented are subjoined, and 
are believed to mark the final results attained" by sci- 
ence in the departments named. 

Prof. E. D. Cope, of Philadelphia, now gives the fol- 
lowing scheme as the phylogeny of the Batrachians, viz. : 
BatracAia. 
Ganocephala. 
Rhachitomi. 



Embolomeri 



Reptilia 



Ajinia 



Stegocephali 



Urodela 



C^cilisB Trachystomata 

He says that reptiles, as above shown, originated 
from a batrachian type. 

Prof. Theodore Gill, of Washington, classifies fishes 
as follows, four classes: 

1st. Leptocardians, or lancelets. 

3d. Mydonts, or lampreys. 

3d. Selachians, or sharks and rays. 

4th. Teleostomes, or true Joshes. 

He remarks that these are entitled to be called 
classes rather than orders, being more widely separat- 
ed from each other than the orders of either reptiles or 
birds. 

The brain furnishes the best indication for classify- 
ing the major groups, and the osseous system for gene- 
ral grouping. 

Almost all orders of fishes are of recent introduction. 
In the Devonian formation are seven or eight orders, 
all but one extinct; and no living order has there a 
representative, except dipnoi. 

Prof. Charles D. Walcott, of Washington, proposes 
the following classification of the rocks above and be- 
low the Cambrian of North America: 





Carboniferoue: 


Permian, 
Coal measures, 
Lower carboniferous. 


^ 


Devonian: 


Catekill, 
Chemung, 
Hamilton, 
Corniferous. 





Silurian: 


Oriskany, 

Lower Helderberg, 

Niagara. 


rt . 


Ordovician: 


^ Cincinnati, 
Trenton, 
Chazy, 
Calciferous. 




Cambrian : 


Potsdam, 
Georgia, 
St. John. 


■ 


Keweejiaw: 


Keweenaw series, 
Grand Canon series, 
Llano series. 




Huronian: •< 


Lake Superior, 

Minnesota, 

Newfoundland. 



He would further classify the Cambrian rocks as fol- 
lows: 



Upper Cambrian: 



Potsdam, 

Knox, 

Tonto. 



Middle Cambrian: 



Georgia, 

L'Anse au Loup, 
Prospect. 



Lower Cambrian: 



I 



St. John, 
Brain tree, 
Newfoundland, 
Wapatch, 
Tennessee. 



Prof. Hunt commended this scheme as the best yet 
presented, especially approving the separation of the 
Ordovician. It was formerly supposed that the Pots- 
dam contained the earliest forms of life, but Prof. Wal- 
cott has shown fossils from the lowest Cambrian, and 
has at least cast doubt upon the Keweenaw and Hu- 
ronian. 

The fall rpeeting of the Academy will be held at Bos- 
ton, commencing Nov. 9, 1886. W. H. H. 
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CONCEETE CONSTEUCTION. 

Concrete may be described briefly as pieces and par- 
ticles of rock or like material aggregated together with 
lime or cement. The origin of its manufacture is un- 
known. The massive ruins in Italy testify to its dura- 
, bility and of its extensive employment by the Romans. 
Since the introduction of Portland cement, the use of 
concrete has greatly extended. In England, where the 
first cement was manufactured, Drake states that 
thousands of concrete buildings have been erected of 
.late years. The great desirability of concrete asa build- 
ing material is well recognized, and rapid strides are 
being made in its application. Rapid as has been the 
increase of concrete building during the past few years, 
the progress would have been still greater had it not 
been hindered by the general lack of knowledge on the 
subject, the great cost of moulding or shaping the ma- 
terial, and the w£tnt of adequate appliances for mixing 
,,,th? concrete. 

There are many localities where sand rock or gravel 
can be obtained at a nominal cost, in which concrete 
could be profitably intro- 
duced by any metallurgi- 
cal man. And in these 
same districts are men 
plodding along in the 
grooves of better known 
trades who, by turning 
their attention to concrete 
construction, could estab- 
lish themselves in a good 
business. 

To accomplish the best 
results in this class of con- 
struction, it will be advis- 
able to consult Mr. Ran- 
some, who has had great 
experience in this class of 
work, and obtain the right 
of using his patented ap- 
paratus, with which build- 
ings can be put up with 
unskilled laborers, provid- 
ed the men are intelligently 
directed. 

On this page we give an 
illustration of a building 
in process of erection on 
the system invented by 

Ernest L. Ransome, of this city. Mr. Ransome has re- 
ceived patents covering building construction, concrete 
mixer, and a concrete apparatus for moulding walls, 
houses, and other buildings. 

The engraving gives an isometrical view of a build- 
ing in course of erection, with part of the scaffolding 
removed. Ransome apparatus for moulding the walls 
consists of slotted standards, which being placed in 
pairs, one on either side of the site of the wall, and bolt- 
ed together, hold in place the mouldboards, between 
which the concrete is placed. These standards are ar- 
ranged to slide upward upon the outer face of the 
mouldboards as the wall progresses, and are made to 
conform to any breaks or projections that may be re- 
quired in the building. 

The moulding boards may be of any size. If they are 
permanently required for the apparatus, they should 
be surfaced a.nd squared, and about IJ^ laches thick, 6 
to 12 inches wide, and as long 
as could be conveniently ob- 
tained or handled. If, on the 
other hand, by reason of the 
location or other causes, they 
are only needed temporarily 
for this purpose, then their 
dimensions should be deter- 
mined by their future use. 
For instance, if they are sub- 
sequently needed for flooring, 
then flooring could be used ; 
if fencing is wanted, then use 
fence boards ; if planks are 
required, then let planks be 
taken. In using them for the 
mould, the boards or planks 
are but little damaged ; the 
bolt holes required in some of 
them are not large, and could 
easily be filled up. 

Ordinary bolts may be used 
for connecting the standards 
together, but those having 
winged nuts will be found 
more convenient. The wash- 
ers should be of good size. 

The modus operandi is as follows : The foundations 
being prepared and the standards and lower moulding 
boards all in position, concrete is put into the mould 
continuously, layer after layer. Moulding boards are 
added from time to time, as needed, until the concrete 
is brought to about the top of the standards. The 
bolts are then slackened, a set at a time, and the stand- 
ards pushed up a few inches, or a foot or two, depend- 
ent upon the character of the work. 



As soon as the lower bolts are in the way of the up- 
ward movement of the standards, they are withdrawn 
and replaced at the top of the slot. The moulding 
boards, liberated by these movements, are reused above 
those already placed as often as needed. 

This action is repeated as often as may be necessary 
to obtain the height desired. It forms a continuous 
operation, and offers no interruption to the filling in 
of the concrete. In building retaining walls, 
posts are inserted in the face of the bank and 
sunk below the foundation of the wall at inter- 
vals of from five to ten feet, and the slotted 
standards are attacHed to these b^ means of 
lag screws. 

For a plain building, say 100 ft. long by 50 ft. 
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ISOMETRIC VIEW OF CONCRETE BUILDING IN COURSE OF CONSTRUCTION 



wide and 50 ft. high, the cost of the apparatus, irrespec- 
tive of height, would not exceed $150, and the expense 
of working it would not be more than a cent per cubic 
foot of concrete. After building a wall, the apparatus 
is good for ten or twenty more. By this system the 
first cost is small and the expense of working slight. 
There is no difficulty in keeping the wall plumb, and 
there is no trouble in moulding projections if desired. 

The large factory and warehouse recently built for 
the Arctic Oil Works, on the Potrero, were constructed 
after this manner by the patentee of the system. The 
fireproof roof of the warehouse was also built by him. 
Mr. Ransome has built many concrete foundations for 
buildings, machinery, etc., the largest beingi that of 
the Starr & Co. Mills, at Wheatport, Contra Costa 
County. The foundations of this mill were all built 
of concrete. In the piers, arches, and floor platforms 
there are 140,000 square feet of concrete. Mr. Ernest 




ART IN THE GARDEN.-A CIRCULAR PATH. 



The Ordinary Vest a Poor liUng Protector. 

Mr. James Hess makes a very sensible suggestion, it. 
seems to us, in th'e Herald of Health, when he calls at- 
tention to the absurdity of our present curious habit 
of wearing cambric-back vests, while the fronts are of 
heavy material and sometimes wadded, and urges the 
propriety of protection for both sides of the lungs. The 
habit of course has grown from a belief that the outer 

coat is sufficient protection 
for the back, while the 
chest needs warmer cover- 
ing on account of the coat 
being open. But it seems 
a disproval of the reason- 
ing that the first unpleas- 
ant sensations of chilliness 
are the so-called " creep- 
ers" running down the 
spine. Even when the 
warmest woolen material 
is selected for a suiting, 
the tailor, unless otherwise 
ordered, will invariably 
make "the back of the vest 
of some thin, flimsy mate- 
rial, like cambric or silk, 
though he may deem it 
advisable to pad the front 
with cotton wadding. 
There is no proper reason 
why the back of the vest 
should be made so insuffi- 
cient. The front may be 
made uncomfortably thick 
and still fail to protect the 
lungs, unless the back is 
made equally thick and 
warm. In front they are 
protected about five times 
as much as in the back by 
clothing, ribs, flesh, mus- 
cle, and fat. In the back, 
the lungs almost come to 
the surface, and therefore 
need more protection. Mr. 
Hess asserts that it has 
been his custom for two 
years past, and that many 
gentlemen to whom he has 
mentioned the matter have had their vests made with 
good, warm backs, and after a winter's trial are quite 
enthusiastic over the change. 

They have passed through the entire winter and 
spring without once taking cold, which is the best evi- 
dence in support of the thick vest-back proposition 
that could be adduced. 

< I t > » 

THE LAYING OUT OF GAEDEy PATHS. 
Where a garden is to be laid out in a perfectly flat 
situation, there is not, of course, the same scope for ef- 
fective ornamentation as can be produced where there 
is a diversity of surface. One means, however, of deal- 
ing with level ground is to provide oval and circular 
and serpentine paths, with plainly marked borders, 
but so that, to the eye, the lines of the borders will be 
broken by trees and shrubbery, and the complete plan 
will not be suggested from what can be seen at any 
one point. Such walks should, 
wherever possible, lead to or 
by some bright little spots 
which one will come upon un- 
expectedly, and the surprise 
of which will heighten the 
pleasure obtainable from the 
beauty of the scene. An idea 
of thus laying out a circular 
walk may be obtained from 
the accompanying illustra- 
tion, the planting of quick- 
growing shrubbery giving ex- 
tension and outline to a gene- 
ral direction of paths, which 
would be governed by any 
growth, as of trees, that would 
require years to mature. When 
a general plan has once been 
adopted, however, it should 
be carefully kept in view in 
all future work in the garden, 
and the pruning and planting 
kept steadily in line with the 
plan laid out. 



L. Rausome, whose office is at 402 Montgomery Street, 
San Francisco, California, is prepared to rent tools, sell 
licenses and territorial rights for his various inventions 
in connection with concrete construction, and give 
suitable instruction so that people can build for them- 
selves. 



Su&AR, glycerine, and gum arabic are the articles 
used to produce the glossy appearance of ink. 



Tobacco blindness is be- 
coming a common affliction. At present there are 
several persons under treatment for it at one London 
hospital. It first takes the form of color blindness, 
the sufferers who have smoked themselves into this 
condition being quite unable to distinguish the color 
of a piece of red cloth held up before them. Some- 
times the victim loses his sight altogether. Although 
smoking is to a large extent the cause of the malady, 
heavy drinking is also partly responsible. 
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EKGIKEESIMa INVENTIONS. 

A feed water regulator has been patent- 
ed by Mr. Alexander J. Aderhold, of Birmingham, Ala. 
It i6 a balance valve regulator in which the entirevalve, 
stem and all, is inclosed within the stem and water 
chamber within which it acts, and which requires no 
stuffing box for its stem, the construction being simple 
and such as to avoid friction of parts and liability to 
stick. 

A car coupling has been patented by 

Mr. William H. Moore, of Elsie, Mich. The coupling 
hook is pivoted to swing vertically, its prong being at 
the front end of thedrawhead, a spring pressing the hook 
downward, and a shaft journaled transversely in the 
drawhead extending to the sides of the car to operate a 
cam by which the action of the coupling hook can be 
controlled. 

A rotary engine has been patented by 

Mr. George W.Bond, of Fort Wayne, Ind. Combined 
with a wheel having peripheral buckets with their front 
edges concaved, is a segmental steam box having 
rotary bearings upon the edges of the buckets, the ex- 
haust pipe taking the exhaust from the lower end of the 
Bteam box, the engine being simple in construction, and 
intended to utilize the steam to the greatest advantage. 

A hydraulic engine has been patented 

by Mr. Charles R. Whittier, of Yonkers, N. Y. It is of 
that class in which the piston is stationary and the cyl- 
inder is caused to reciprocate by the inflow and dis- 
charge of water, the construction being such that only 
small counterbalancing weights are required, and the 
cylinder may be made comparatively short, no equaliz- 
ing pipe to equalize the pressure of water in the cylin- 
der being required. 

A smoke preventing furnace has been 

patented by Mr. William Latham, of South Cleveland, 
O. It is designed to prevent the formation of smoke by 
securing a perfect combustion, employing therefor an 
injector operated by steam to carry in a blast of air to a 
hollow trunk in the bridge wall, where it issues in jets 
and mingles with the products of combustion, the in- 
vention covering a novel combination and arrangement 
of parte. 



HDGHANICAL INVENTIONS. 

A convertible drill press or slotting ma- 
chine has been patented by Mr. Laurence H. Pierson, 
of San Francisco, Cal. It has a traveling head carrying 
a contrivance for converting the up and down motion 
into a rotary one, a frame on which the head is adjusta- 
ble, a standard supporting the frame and directly attach- 
able to the work to be slotted or drilled, with feeding 
devices and other novel details. 



AGBICULTUBAL INVENTIONS. 

A mowing machine has been patented 

by Messrs. Walter B. Cox and John McDonough, of 
New York city. It has a horizontally revolving cutter 
arranged to act in coiLv.eclioK. with relatively stationary 
fingers, the cutter b.aae& bfcir<g at an angle of forty-five 
degrees to the inc-ineu forward edges of tangential 
arms, the opposite edges of the blades being beveled. 
80 when a blade is dulled it may be reversed and its 
sharp edge be used. 



HISOELLANEOVS INVENTIONS. 

A ruling machine has been patented by 
Mr. Thomas W. Wharmby, of Cleveland, O. ITiis pat- 
ent relates to the laying mechanism and drop boxes of 
paper ruling machines, the ruled sheets passing over 
concave rollers as they are discharged, to prevent the 
corners from turning down. 

A flower pin has been patented by Mr. 
Howard L. Kranz, of Providence, R. I. Combined 
with a brooch having a slot is a clasp extending through 
the slot, and acted on by a spring, whereby a bouquet 
or bunch of loose flowers may be conveniently attached 
to any part of the dress. 

A penholder has been patented by Mr. 

Samuel S. Rogers, of Assotin City, Washington Ter. It 
is adapted to attach the holder to the hand at one angle, 
and for holding and guiding it, in connection with a 
fountain and a mechanism for regulating the supply of 
ink to the pen. 

A shaft tug has been patented by Mr. 

George M. Sicklesteel, of North Branch, Mich. It is a 
novel device, intended to prevent the shaft or thills 
from dropping, even if the brace or whiflletree breaks, 
and also to prevent the vehicle from running on the 
horse in case of the breaking of the shaft or tree. 

A rotary shuttle for sewing machines has 

been patented by Mr. Carl Junker, of Carlsruhe, (Ger- 
many. It is a uniformly vertically rotating shuttle of 
semicircular shape held by the driver, the axes of the 
qpool and shuttle being coincident, the invention being 
an improvement on a former patented invention of the 
same inventor. 

A roller skate has been patented by Mr. 

Burt E. Tilden, of Youngstown, O. This invention pro- 
vides an improved brake for roller skates, a brake shoe 
of leather, rubber, or other suitable material, with its 
rubbing surface outwardly convex, being so held at the 
rear of the skate that it can be conveniently adjusted to 
any desired height. 

A piano wagon has been patented by 

Mr. John D. Lindsley, of Hiawatha, Kansas. It is pro- 
vided with windlasses and ropes, skids and various at- 
tachments for holding and managing the piano, to pro- 
mote the safety of the instrument during loading or 
while in transit, and to lessen the labor of piano mov- 
ing. 

A grab hook has been patented by Mr. 
Sylvester Byrne, of Philadelphia, Pa. Grabbing levers 
are pivoted on a rod, with springs acting on the levers, 
and arms for locking levers in place, making an im- 
proved implement for automatically grabbing persons 
in the water and holding them, and one which can alec 
be usedby flremcn. 



A horseshoe has been patented by Mr. 

Daniel Cruice, of New York city. It is formed with a 
thickened portion at the toe and thin portion at the 
heel, in combination with heel and frog supports, the 
shoe being offset at its upper surface, and with thin 
pockets or depressions in the lower surface which will 
tend to prevent the horse slipping. 

A truss pad has been patented by Mr. 

Alonzo D. Smith, of New Woodstock, N. Y. It is a 
centrally apertured pad combined with a smaller pad 
closely fitted to the aperture, the smaller pad being ar- 
ranged opposite the hernial opening, while the larger 
pad supports the abdominal walls around, a spring con- 
necting the smaller and larger pads. 

A carpet stretcher has been patented 

by Mr. OsmanC.Du Souchet, of Warsaw, 111. A rack bar 
is passed through a box, and there is a clamp with its 
pivoted jaws on opposite sides of the end of the rack 
bar, with means for operating the rack bar, and other 
novel features, making a carpet stretcher which will be 
strong and durable and easy to operate. 

A shirt has been patented by Mr. Jacob 

Lederer, of New York city. It has front and rear re- 
enforcing pieces reaching along the edges of the yoke 
to the arm hole, thence around the arm hole and joined 
beneath it, in order to render the shirt strong where the 
most wear and strain comes, without making it heavy 
and uncomfortable. 

A stamp canceler has been patented by 

Messrs. Edward A. Luzenberg and Edward Sachs, of 
San Antonio, Texas. It is made to force metal teeth 
through a rubber part of the canceler which has been 
inked, and. thus perforate the stamp and ink it at the 
same time, but so as not to mutilate the letter or other 
contents of the envelope. 

An artificial fly has been patented by 

Mr. Wakeman Holberton, of Hackensack, N. J. The 
wings are so attached to the body of the insect that they 
will collapse or close when casting the fly, thus reducing 
the air resistance, rendering the fly less liable to be- 
come detached, and causing the parts to expand and 
have a life-like motion in the water. 

A turning machine has been patented 
by Mr. Abraham Stoner, of Stony Point, La. It is more 
particularly intended for forming vessels or tubs from 
blocks of the tupelo gumtree, the wood of which when 
dried is very white, light, and difficult to split by mech- 
anical means, the machine operating automatically, and 
designed for making vessels of various sizes and shapes. 

A street washer has been patented by 

Mr. Frederick Chapman, of Brooklyn, N. Y. It is a 
box set immediately over and in connection with the 
water main, closed by a removable cover, and with 
suitable easily operated valve fittings, whereby the ap- 
paratus will be wholly protected from becoming clogged 
by the entrance of dirt to the movable parts. 

A mosquito canopy for bedsteads has 

been patented by Mr. Nicolai Petersen, of Charleston, 
S. C. The construction is such that the canopy is sus- 
tained by cords, the supporting arms and their joints be- 
ing removed from the range of entanglementwith the net- 
ting when folded, the invention being an improvement 
on a former patented invention of the same inventor. 

A fire escape has been patented by M^. 
David H. Dillman, of Fredericksburg, Pa. It consists 
of an endless ladder adapted for attachment to the cor- 
nice or side of a building, contiguous to a window or 
otherplaceof exit,and to operate automatically when 
a person steps upon the ladder, so as to convey one to 
the ground in safety. 

A thill coupling has been patented by 

Mr. Benjamin Ligget, of Tucson, Arizona Ter. The ob- 
ject of this invention is to do away with the ordinary 
form of bolt and nut, the bolt being held in place by the 
action of a spring, and the bolt being only slotted at its 
head, so the band will constantly press the inner face 
of the head against one jaw of the clips, and prevent 
rattling or accidental displacement. 

An automatic cut-off for gas burners 

has been patented by Messrs. Thomas J. L. Smiley and 
Charles H. Stombs,of San Francisco, Cal. This inven- 
tion includes a gravitating valve and thermostatic fin- 
gers or springs, and is applicable both to double and 
single tip burners, constituting a life-saving gas burner, 
which will do away with possibility of accident from 
the escape of gas from burners to which it is attached. 

A seal press has been patented by Mr. 
Emory Q. Darr, of Shelbyville, Ind. It has a handle- 
carrying die, a spring hammer carrying a correspond- 
ing die, and an actuating mechanism of a dog engaging 
a trigger, the device being conveniently mad.^ in the 
form of a small pocket pistol, or in such form that it 
can be readily carried in the pocket, to be easily availa- 
ble by notaries and others. 

An electrical cut-out has been patented 

by Mr. John M. Fairchild, of Portland, Ore. This de- 
vice provides for the ready cutting out of an electrical 
current by any one from a building in case of fire, etc., 
but has a rotary adjustable switch bar and contacts, a 
separable key, and other details, whereby the locking 
or turning on can only be done by a specially authoriz- 
ed person. 

A' whiffletree coupling has been patent- 
ed by Mr. Hiram C. Brown, of Winsted, Conn. It con- 
sists of a bolt with a carved arm formed on its head and 
a plate with an apertured lug for the reception of the 
end of the curved arm, with other details, whereby the 
whiffletree will be held from tilting forward when 
subjected to a draught, and so it will always work freely 
upon its bolt. 

A road cart has been patented by Mr. 
Samuel Coles, of Valhalla, N. Y. A cross bar with con- 
vexed upper surface is secured upon the shafts, and the 
body is independently balanced upon the cross bar, 
with other features, whereby the cart will not be affect- 
ed by the horse motion, and the horse can be driven 
with a loose girth, the girth having nothing to do with 
the motion of the cart. 

A process of making explosive com- 
' pouuda hM been patented byUr. Milton £*. Liudiley, of' 



North Bergen, N. J. A mechanical mixture of wood 
fiber, charcoal, bituminous coal, and starch is powder - 
ed, made into grains, treated with acide, and then with 
carbonate of potash and saltpeter, making an explosive 
agent mainly of nitro -cellulose, but adapted for use in 
all kinds of firearms. 

A device for regulating and enriching 

illuminating gas has been patented by Messrs. Lewis B. 
White, Daniel Jackson, and Martin Van Buren, of New 
York city. It has an annular funnel-shaped vessel for 
receiving hydrocarbon, in connection with a specially 
contrived governor, whereby the gas may be regulated 
automatically according to the pressure, or may be 
made to circulate among the heated hydrocarbons of 
the apartments of the gas-enriching attachment. 

A spirit level for boring bits forms the 

subject of two patents which have been issued to Mr.Wm. 
E. Gwyer, of New York city. Its construction is such 
that when the bit is vertical an air bubble will be exact- 
ly in the center of the spirit bottle, and the least varia- 
tion of the bit from a vertical position will cause the air 
bubble to move away from the center, so the operator 
can always know when he is boring a vertical hole ; an- 
other device of suspension hooks, stem, and balancing 
weights ennbles the operator to bore holes exactly hori- 
zontal. 



NEW BOOKS AND PUBLICATIONS. 

GrEOLOGlCAL SURVEY OF NeW JERSEY. 

Annual Report of the State 
OfEoiiOGiST FOR 1885. Trenton: State 
Printer. 

Under the direction of Professor George H. Cook, 
the Geological Survey of New Jersey has become one 
of the most creditable of the many undertaken by the 
different State governments. While New Jersey offers 
but a limited field for geological study as compared 
with some of the other States, the topographical work 
of the survey is scarcely inferior to even the magnifi- 
cent maps prepared by the national corps under either 
the Coast or Geological Surveys. Eleven years have 
now been spent upon the the topography of the State, 
and it is calculated that about two more years will be 
required to complete the work. But perhaps the best 
feature of the Survey is its practical value to the peo- 
ple of the State. This is, after all, the highest pur- 
pose of such a work. A particular effort has been made 
to include in these investigations the questions which 
have a direct bearing on industrial matters, and, as a 
result, to furnish information which will be personally 
useful to the citizens who have contributed toward its 
maintenance. 

The Microscopical Bulletin. James 
W. Queen & Co., Philadelphia. 

This little bimonthly publication contains matter 
which is of interest to microscopists, and the price 
(35 cents a year) is so small that every one interested 
in microscopical subjects can afford to have it. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; abovt eight words to a line. 
Advertisements must be received at ptUdicadon office 
as early as Thursday morning to appearin next issue. 



How to Meet Customers. 
Inventors and manufacturers should exhibit ab the Min- 
neapolis. Industrial Exposition. Opens August 23, closes 
October 2. Finest building in the country ; 7M acres 
floor space. Power and space free. Building in center 
of city; 160,000 people; 400,001 within radius twenty 
miles. Entire Northwest tributary. Address, for full 
particulars, William M. Regan, Minneapolis, Minne- 
sota. 

$3,000 will buy the right to patent Morgan's U. S. 
patent Horse Hay t'ork Returner in Canada. Big bo- 
nanza. Address John H. Morgan, Jr, Aurora, 111. 

Send to the Railroad Gazette^ 73 Broadway, New 
York, for a catalogue of Locomotive, Track, and other 
railroad books. 

Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg. Monroe Co., Pa. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Wanted— To correspond with a practical door, sash, 
and blind maker; one who would be fully competent to 
take full charge of a factory and could give correct esti- 
mate of machinery needed, cost of manufacture, prob- 
able demand and margin. One that could take an inter- 
est would be preferred. Address Mr. H. Li. Durkee, 48 
Broad St., New York. 

Wanted— Patented articles of merit to manufacture 
on royalty. Electric Mfg. Co., SU River St.. Troy, N. Y. 

Curtis Pressure Regulator and Steam Trap. See p. 143. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"lAttle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outflt for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 94 Liberty St., New York. 

Orimshaw.—S learn Engine Catechism.— A. series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Qrimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 3*51 Broadway, N. Y 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 301 Broadway. N. Y. Free on application. 

The Knowles Steam Pump Works, 44 Washington 
St.. Boston, and 93 Liberty St, New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

** Imitation is the Sincerest Flattery.''^ 
If the above quotation is tru«. then Dr. R.V.Pierce 
ought to feel highly flattered on account of the many 
imitators of his popular remedy, the " Pleasant Purga- 
tive Pellets," for they have scores of imitators, but 
never an equal, for the cure of sick "and bilious head- 
ache, constipation, impure blood, kidney pains, internal 
fever, and all bowel complaints. With a bottle of the 
sugared granules in the house, you can dispense with the 
ftmll/ dggtor ftad his of lea tunuKWUB m«dleta9«* 



HaswelVs Migineer's Pocket-Book.^ By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $i.OO. For sale by 
Munn & Co., 361 Broadway, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 301 Broadway, New York. 
. Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
Catarrh, Catarrhal Deafness, and Hay Fever perman- 
ently cured by a new treatment, in from one to three sim- 
ple applications, made at home. Send stamp for descrip- 
tive pamphlet to 

Dixon & Son, 303 West King St.. 

Toronto, Canada. 

NystrorrCs Mechanics,— A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nyetrom, 
C.E., 18th edition, revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa, Diamond Drill Co. Box 425, Pottsville, Pa. See p. 46. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N. H. * gee adv. page 238. 

Cutting-off Saw and Gaining Machine, and Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien' 
tiflc subject, can have catalogue of contents of the Sci- 
BNTiPTC American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Billings' Patent Adjustable Four and Six Inch Pocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

New Portable & Stationary CenteringChucks for rapid 
centering. Price list free. Cushman Chuck Co., Hartford, 
Conn. 

The Crescent Boiler Compound has no equal. Cres- 
cent Mfg. Co., Cleveland. O. 

Wm. Freeh, Sensitive Drill Presses, Turret and Speed 
Lathes combined. Power Punching Presses, 68 W. Mon- 
roe Street, Chicago. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, -Zl Columbia St. , New York. 

Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 158. 

Astronomical Telescopes, from 6" to largest size. Ob-_ 
aervatory DoMesv.all sizes. Warner & Swasey, Cleve- 
land, O. 
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Inquiries not answered m reasonable time should 
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some answers require not a little research, and, 
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expected without remuneration. 
Scientiiic American Su|>plements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
minerals sent for examination should be distinctly 

marked or labeled. 



(1) W. T. S. asks: How many feet 

board measure, allowing J4 of in inch for the kerf of 
the saw, in a stick of timber 48 feet long, 10 inches by 
10 inches square ? A. If you sell the stick of timber 
at board measure, no allowance should be made for 
resawing, and it should tally 400 feet board measure. 
If allowance is agreed to for resawing, the stick will 
cut seven 1 inch boards and one 1^ inch board or 
plank, and should then tally for the whole stick 330 
feet board measure. 

(3) W. S. L.— It will take 6 horse 
power for :nachines you mention. We could not in 
Notes give large examples and details. 

(3) Gf. J. S. — Sheet copper is some- 
what variable in its tensile strength; hard rolled copper 
36,000 pounds, soft copper 24,000 pounds, is the utmost 
strength per square inch. Thus a ^ inch sheet will 
tear asunder at from 750 to 1,100 pounds per inch width. 
Allow 3i4 of this as a safe load. To make sure, say 200 
pounds, which divide by the pressure you wish to carry. 
Gas pipe will stand 500 to 1,000 pounds pressure. 

(4) S. F. L. — Your 1 horse power en- 
gine will run a light 18 foot boat with a good form of 
3 blade propeller, 16 inches in diameter. Would not 
recommend a paddle wheel for so small a boat. We 
advise you to inspect the numerous small steam 
yachts in your vicinity. 

(5) W. F. R. asks: 1. What material is 

the best to paint a tin roof? A. Prince's metallic 
paint and boiled linseed oil. 3. How can I make human 
manure into a fertilizer ? A. By mixing with dry 
soil. 3. What is the best plan to build a private 
icehouse— above or below ground? Give me the best 
plan for both. A. Below ground, all but roof. See 
Scientific American Supplement, Nos. 59, 55, 99. 

4. I have t^o large skylight glasses that are cracked 
across. What can I use to stop them from leaking? A. 
Putty a strip over the cracks, or put in a new light. 

5. What is the best soldering fluid to use on an old tin 
roof, that has been painted with tar ? A. Tinner's 
acidt Kino dinsolved la bydrochlorlo acid, and add a 
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little sal ammoniac. Scrape the tin where you intend 
soldering. If at all possible, use rosin, as it makes a 
better job than acid. 6. How can I make whitewash 
that will not rub off ? A. Put a little white glue in the 
whitewash. 7. What is the name of the best brand of 
tin that is made ? A, There are over three hundred 
brands in the tin trade ; geflerally, the more letters, 
ns X, XX, XXX, etc., the thicker the tin. 

(6) In answer to P. D. P., March 27 

(in regard to boiler feed pipe and heater pipes be- 
coming partly filled with hard lime scale), E. A. T. 
writes : I would say, cut a piece of pipe one or one 
and a half inches larger diameter than your blow-off 
or feed, and slip it over it or them wherever they are 
exposed to great heat, and you .will never have any 
more trouble with their filling up, I learned this from 
my Scientific American ten years ago or more, and 
it has been worth a great deal to me in that time. 

(7) F. T. R— Nitric acid dissolvod in 
twenty to thirty parts of water is used to etch zinc with. 
An excellent liquid to be used in writing on zinc is J4 
ounce platinum chloride dissolved in 1 pint soft water. 
It is very expensive. This solution must be kept in 
glass, and the writing executed with a quill pen. 

(8) A. H. asks: Of what shall we com- 
pose composition for making job printing press ink- 
ing rollers? A, To 8 pounds transparent glue add 
enough water to cover it; let it stand with occasional 
stirring 7 or 8 hours. After 24 hours, all the water 
should be absorbed. Heat it in a water bath, as glue 
is always heated as soon as melted, and when both 
rise, remove from fire, and add 7 pounds molasses 
that has been made quite hot. Heat with frequent 
stirring for half an hour. The moulds should be clean 
and greased. Pour into moulds after it has cooled a 
little, and allow to stand 8 or 10 hours in winter, 
longer in summer. Some use far more molasses, three 
to four times above quantity, and less water. In this 
case, after soaking 1 to IJ^ hours, the glue is left on a 
board over night, and then melted with addition of no 
more water, and three or four times its weight of mo- 
lasses added. Two hours' cooking is recommended in 
this case, 

(9) W. A. M. asks : if horseshoe mag- 
nets are made of fine quality of 18 gauge sheet steel, 
small in size,, polished and nickel plated, would it 
be necessary to harden the steel to have them retain 
their magnetism ? Would they be more powerful 
if hardened ? A. They will retain more magnetism if 
hardened, and therefore will be more powerful. 

(10) H. C, B. desires a recipe for mak- 

a peacock green stain which will penetrate into 
wood. A. A green stain is produced by a solution of 
verdigris in nitric acid; then, by dipping into a hot so- 
lution of pearl ash, the color may be changed into 
blue. By varying the strengths of the solutions used, 
the exact shade desired by you can be obtained, 

(11) C. H. T. asks how to make bay rum 

from the bay oil, A. Take %0 fluid drachms oil of 
bay, 1 fluid drachm oil of pimento, 2 fluid ounces acetic 
ether, 3 gallons alcohol, and 2}4 gallons water. Mix, 
and after two weeks'* repose, filter. 

(12) C. A. K. asks the process for tem- 
pering steel springs in the shape of rings 11 inches in 
circumference. A. Such, a spring should be heated in 
a muffle or oven, lying upon a plate of iron. When at 
a cherry red heat, it should be dropped in the water 
edgewise so as to keep its shape. This may be done 
by dextereusly and quickly turning the plate over, so 
that the spring may drop edgewise. A wire frame is 
sometimes used, and the spring heated in a charcoal 
fire and handled by a wire loop, from the frame. 

(13) J. S. asks : "What will precipitate 

copper and gold in a cyanide solution? A. They can 
be thrown down as sulphides by means of hydrogen 
sulphide, and then brought into solution again by 
boiling with potassium chlorate and hydrochloric acid. 
Then the gold can be separated out by adding iron sul- 
phate. 

(14) H. W. B. asks : How can I bronze a 
plaster cast ? A. Go over the Sgure with isinglass size, 
until it holds wet, or without any part of its surface 
becoming dry; then with'a brush go over the whole, tak- 
ing care to remove while it is yet soft any of the size 
that may lodge on the delicate parts of the figure. 
When it is dry, take a little thin oil gold size, and with 
as much as just damps the brush go over the figure 
with it, allowing no more to remain than causes it to 
shine. Set it aside in a dry place free from smoke, 
and in forty-eight hours" the figure is prepared to receive 
the bronze. After having touched over the whole 
figure with the bronze powder, let it stand another 
day, and then with a soft dry brush rub off all the loose 
powder, particularly from the points or from the 
more prominent parts of the figure. 

(15) W. S. desires a recipe for making 

a cheap varnish for varnishing furniture. A. The 
following is a fine, lustrous polish for furniture: Half 
pint linseed oil, half pint old ale, the white of an egg, 
one ounce spirits of wine, one ounce spirits 'of salts. 
Shake well before using. A little to be applied to face 
of soft linen pad and lightly rubbed for a minute or 
two over the article to be restored, which should be 
first rubbed off with an old silk handkerchief. It will 
keep any length of time if well corked, 

(16) R. W. W. desires a receipt to make 

a good water stain to imitate walnut, not to cost too 
much. A. Take of burnt umber 2 parts, rose pink 1 
part, glue 1 part, water sufficient; heat all together and 
dissolve completely. Apply to the work first with a 
sponge, then go over it with a brush, and varnish over 
with shellac. 

(17) Gr. W. H. asks the composition of 
a f uzee, or large scented match, which when ignited 
perfumes the air around ? A. Dissolve ^ ounce niter 
in % pint rose water ; mix this with J^ pound willow 
charcoal, and dry it thoroughly in a warm place. When 
the nitrated charcoal is perfectly dry, pour upon it a 
mixture of % drachm each of the attar of thyme, cara- 
way, rose lavender, cloves, and santal ; then stir in 6 
ounces benzoic acid. Mix thoroughly through a sieve, 
then beat in a mortar with sufficient mucilage to bind 
together. Make into pastilSj and dry. 



(18) H. M. B. desires a formula of plas- 
tic compounds that soften easily by gentle heat, and are 
easily worked into shape and position by gentle pres- 
sure, and will then set rapidly. A. The following mix- 
ture, used for making photo, gelatine plates, may be 
applicable : 70 parts of bitumen are melted at a moder- 
ate heat, and to the melted bitumen there are added 
the following, each being melted previously: 425 of 
spermaceti, 200 of stearine, and 170 of white wax. 
All these being incorporated, 70 parts of finely ground 
black lead are stirred in. This preparation is poured 
over plates at a temperature of about 40" Centigrade. 

(19) J. S. W. asks as to the use of a 
spray of water for reducing the temperature of a room. 
A. It may be done by a spray fountain or a spray jet 
thrown against a muslin curtain. Any means to pro- 
duce a large evaporating surface supplied with water 
(cold if possible) will accomplish your purpose. 

(20) J. N. W. asks the formula for map 
engravers' wax. A. You can use a preparation made of 
4 ounces of linseed oil, half ounce of gum benzoin, ani 
half an ounce of white wax; boil to two-thirds, 

(21) P. R. — To temper a machinist's ta; 

take a piece of iron pipe or old boiler fine, and pli 
one end by welding. With equal parts of clean whi 
sand and pulverized charcoal, pack your tap in the ce^*^ 
ter of the pipe. Heat evenly in a large fire to a ful. 
cherry red ; keep it in the fire until assured that the tap 
is heated through. Then draw the tap from the sand 
bath, and dip perpendicularly in clear water at a tem- 
perature of 70". Do not let the water splash up on 
the tap, as it chills the teeth above the water, which 
prevents their hardening. It should require about 2 
seconds to immerse if the thread is 6 inches long, A 
little experience is worth a page of advice. Quality of 
steel is of vital importance in hardening, 

(22) W. M. R. asks : 1. When water 

gets low in a steam boiler, and water is pumped in and 
it explodes the boiler, what is the cause of the boiler 
exploding? A. Excessive generation of steam by the 
overheated iron forming the shell and tubes of the 
boiler. 2. Does water bubble up and down in a boiler 
like a tea kettle when there is pressure on the water by 
steam? A. Yes ; when boilers are said to foam, their 
action much resembles a kettle that is boiling over. 
3. How many degrees Fahrenheit does iron have to be 
over 212" Fah., when you put water on it, that it will 
not generate steam? *A. The so-called spheroidal con- 
dition of water on a hot iron depends for its exhibi- 
tion on temperature of both water and iron. Very 
cold water may become spheroidal on polished iron at 
215". The phenomena becomes more effective at 
higher temperatures, and is worthy of study as ex- 
hibited in working large masses of iron with a wet 
hammer. 

(23) M. E. R.— There are a variety of 

well pumps to be had through the hardware trade. We 
know of nothing better than oak for a chain pump 
box. Your tile drain should not be tolerated near a 
well. If the drain is necessary in its present position, 
it should be made of cast iron pipe with lead joints 
well tamped. There is no simple test for contamina- 
tion in wells. Poisonous water often looks bright and 
clear, 

(24) W. C. W. asks how the polished 

ironwork on a printing press can be restored to its 
former brightness after it has become rusty and black 
from oil. A. Scrape off the hard oil and clean with 
kerosene; then polish with fine emery paper. Parts 
that are rough from rust must be rubbed down with 
medium emery paper or cloth, then polished with fine 
emery paper. 

(25) Gr. H. B. asks in what form to put 

zinc in order to secure the greatest movement of a rod 
(on the thumb wheel of a lamp) by the expansion of 
said zinc, to regulate an incubator lamp? A. Make a 
combination lever of sheet zinc and sheet iron, s ay of 
strips 1 inch wide No. 16, fastening each end together 
by riveting or soldering, and holding them together 
throughout their length by riveting or winding with 
twine. Fasten one end to the side or top of the in- 
cubator. The variations in temperature will swing 
the other end to operate a lever upon the rod. Strip 
should be from 18 innhes to 2 feet long. 

(26) J. E. E. asks : By what process is 

"graying" done — with acids— upon polished iron or 
steel, which is frequently preferred to " bluing" ? A. 
By dipping or sprinkling with dilute nitric acid after 
heating until blue. 2. How to make a smelter for 
brazing iron or steel that will fuse at a lower degree 
than brass. A. By mixing a little more zinc or tin with 
the brass. Silver is better for steel solder. 

(27) Gr. A. C. asks: 1. What is a good 

paint for steam pipes when exposed to a very high 
temperature? A. Finely pulverized plumbago and lin- 
seed oil is as durable aa any. 2. What is used to 
mix gilt, gold, copper, etc., for painting steam heating 
apparatus? A. For ordinary bronzing, the metallic 
bronze powder is rubbed upon the paint when nearly 
dry, then varnished with thin mastic. 

(38) L. B. asks (1) a process to soften cast 

iron boxes, to chamber them to receive babbitt. A. 
Only by long annealing in a charcoal fire and cover- 
ing over the fire with hot ashes, leaving the boxes to 
cool gradually. 2. A recipe for cementing cast iron. 
A. See Scientific American, February 6, 1886, Ce- 
ment for Cast Iron. 

(29) E. S. asks : 1. Will a leather belt 

transmit as much power on rubber-covered pulleys as a 
rubber one? If not, about what is the difference? A. 
No; 50 per cent in favor of rubber belt on rubber pul- 
ley, when both are new. 2. What oil is best for a 
small lathe and like machinery? I have trouble with 
the oil gumming. A. Best cold pressed lard oil, with 
one-tenth kerosene. 

(30) F. W. S. writes: The precession of 

the equinoxes, 20 minutes 20 seconds per year, will 
amount to one day in about 70 years. In that length 
of time from 1885 will they fall upon the 20th of the 
month instead of the 21st, as at present? A. 20 minutes 
23 seconds is the true precession in time. This year 



the astronomical day, which Ib also 4:35 P. M. of the 
civil day. The equinox will enter the 19th day, civil 
time, in 49 years. 

(31) J. H. B. asks : What size engine 
and boiler will run a boat 22 feet long, 5 feet beam, 
and 3 feet deep, at speed of 9 miles or more an hour? 
A. 3 X 4 cylinder; vertical boiler, 26 inches diame- 
ter, 45 inches high ; 20 inch wheel, 36 inches pitch. 

(33) C. M. asks : 1. What can be used to 

render new patches in an old brick wall similar in ap- 
pearance to the old? A, We know of no means of ac- 
complishing such result. 2. I have seen something like 
a charcoal stick, which when burning at one end would 
cut glass. What is its composition and how is it 
made ? A, Take sticks of soft wood (willow or poplar) 
of about the thickness of a finger, which must be 
thoroughly dry, immerse for about a week in a concen- 
trated solution of lead acetate and then dry. See also 
" Simple Method of Cutting Glass," In Scientific 
American for October 31, 1885, page 275. 

^ (33) e. J. E. asks : How can I dilute 

crude carbolic acid with water? I have not been able 
to mix it thoroughly, A. Carbolic acid is soluble in 
15 parts of water, therefore you cannot expect to 
make a very satisfactory solution except by using 
large quantities of water. Heat will facilitate the solu- 
tion somewhat, but alcohol, ether, and acetic acid are 
.e best solvents. 

(34) J. B. W.— Pure water will not affect 

fiues or boiler. If you are using a surface condenser, 
you are probably pumping oil into the boiler, which 
may contain acid that will act on the boiler. There 
is no acid from the brass tubes. ' 

(35) D. & S. — Broken anthracite 

measures 45 cubic feet to a gross ton, or 50 pounds to 
the cubic foot, but the specific gravity of anthracite 
varies from 1-350 to 1-640. or from 84 to 102 pounds 
per solid cubic foot, so that there will be a variation 
of from 2 to 3 pounds to the cubic foot as above 
stated for various kinds of coal. 

MiifERALS, ETC. — Specimens have been 

received from the following correspondents, and ex- 
amined with the results stated. 

O. H. J. — The specimen is a micaceous schist, par- 
tially decomposed^ and of no value. 
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Air compressor, G. B. Dow 341,099 

Axle box, oar, A.O.Dayton 341,0% 

Axle lubricator, A. D. Howe 341,009 

Axle lubricator, car, Morison & Bertrand 341,386 

Baby walker, H. Pudder 341,167 

Basket, grape, A. Schmoker 341,060 

Bathtubs, shower attahhment for, W. Strong 341,183 

Bed bottom, spring, A. Keenholts 341,246 

Bedstead, metallic, Barth & Ramsey 341,311 

Beer weighing apparatus, J. Ohlweiler 341.270 

Beer weighing apparatus, Ohlweiler & Struppe.... 341,269 

Bell cord coupling, G. W. Wood 341,301 

Bench hook, A.J. Tyler 341,436 

Bicycle, J. H. Healey 341,237 

Bicycle, C. A. Preseott 341,389 

Binding strip for papers, etc., I. W. Heysinger 341,005 

Blind slat adjuster, P. A. Lewis 341,338 

Blower, J. H. Blakely 341,218 

Board. See Game board. Ironing board. Waged 
spring board. Washboard. 

Boat, H. Darcy 341,825 

Boiler. See Steam boiler. 

Boiler furnace, steam, H. B. Meech 341,034 

Boiler furnace, steam, R. Wheelan 341,196 

Boilers, Are arch for, B. Patrick. 341,048 

Bolt and nut, F. H. Howes 341,146 

Bolt nutting machine, W. Shannon 341,174 

Book or holder, account, A. D. Wilt 341,367 

Boot or shoe, laced, G. W. Hayden 341,004 

Boring machine, J. Davis 341,226 

Box. See Axle box. 

Brace. See Vehicle spring brace. 

Bracket. See Shade roller bracket. Shingling 

bracket. 
Brake. See Car brake. Vehicle brake. 
Broom winding machines, chuck for, A. J. Sands. 341,278 

Brush and broom head, A. G. Morey 341.040 

Brushes, machine for making flat paint and white- 
wash, S. A. Verbryck 341,189 

Buckle, belt, S. Bretzfleld 341,127 

Bung bush moulding machine, A. G. Anderson.... 841,369 
Burner. See Gas burner. Lamp burner. 

Bustle, Miner & Moljaughlin 341,427 

Bustle, D. Wertz 341.082 

Button, J. H. Huff 341,418 

Button atraching needle, E. Kempshall 341,148 

Button fastener setting machine, F. H. Richards, 

341,053, 341,054 

Calipers or dividers, B. Weissenbom 341.080 

Capsule machine. O. 0. Mellick 341,267 

Car brake, F. L. Volz 341,ffr9 

Car coupler, W. L. Wait 341,190 

Car coupling, J. Arnold 311.396 

Car coupling, W. H. Hughes .341,010 

Car coupling, M. J. Lorraine 841,026, .341,027 

Car coupling, W. H. Moore 341,158 

Car coupling, A. W. Van Dorston 841,292 

Carwheel, F. M. Davis 340,986 

Carburetor, C. H. Wolford 841,299 

Carpet stretcher, O. C. Du Souohet 341,411 

Carriage body, G. N. Beman et a( 841,215 

Carriage tops, support for, T. Zanger. 341,090 

Carriages, shade holder clamp for children's, G. 

W.Pearce 341,272 

Carriages, shifting seat for, C. C. Adelsperger 340,970 

Cart, road, M.I J. Bergman.. 341,216 

Cart, road, C. H. Schlaack 341,281 

Caster, T. Goeti 341,139 

Casting car wheels, chill for, L. R. Faught 341.326 

Casting metal tubes, core for, A. Humbert 341,419 

Centrifugal reel, W. R. Dunlap 341,134 

Cereals and mode of production, prepared, Solter 

& Bobbins. .Tr ." 341.355 

the equinox oocurrea on the 20th at about 4;35 P. M, of flhalr, H. H. Palae,, 841,047 



Chenille fringe, making, L. D. Valetton 341,(»r8 

Chimneys, construction of, J. G. Vaughan 341,362 

Cigar, B. Bhlln 341,323 

Clamp. See Hose clamp. 
Clas^. See Shoe clasp. 

Clasp, F.B. Randall 341,276 

Cleaner. See Lamp chimney cleaner. 

Clipper, hair, W. G. Hildebrand 341,006 

Clocks, electric synchronizing mechanism for, J. 

S.Ross 341,111 

Closet. See Water closet. 

Clothes line reel, J. M. Bobbins 341,349 

Clothes support, W. F. Krull 341,022 

Clutch, friction, J. W. Blodgett 340,974 

Coal digging apparatus, J. W. Hewitt 341,240 

Cock and coupling for barrels, etc., combined, C. 

C. Linindoll 341.339 

CotSn, J. Maxwell 341,260 

Coke crusher, C. M. Keller 341,015 

Collar folding machine, 6. B. Norris 341,044 

Combination wrench, A. W. Wright 341,117 

Commode, A. L. BlUson 341,135 

Compass attachment for pencils, E. Weissenbom. 341,081 

Obmpass, mariner's, B. Bisson 341,125 

Cooler. See Water cooler. 

Coops, feed trough for poultry, J. O. Beazley 341,211 

Copying press, Samuels & Breidenstein 341,056 

Cord or band, Cadbury & Rollason 841,219 

Cotton press, G. W. Soule 341,070 

Coupling. See Car couplinsr. Bell cord coupling. 
Yoke coupling. 

Crib, folding convertible, C. F. Heinss 341.238 

Crusher. See Coke crusher. 

Culinary vessel, steam, N. & J. Forshaw 340.995 

Cultivating and seeding machine, R. A. Preston.. 341.108 

Cultivator, W. D. JJoyd 341.106 

Cultivator, A. B. Reeves 341,109 

Currency, paper, I. M. Phelps 341,129 

Cutlery, table, J. D. Frary 341,4fc 

Cutter. See Feed cutter. Tube cutter. 

Cutter head, H. C. Knowlton 341.149 

Damper regulator and alarm, thermo-electric, A. 

M. Butz 341,092 

Damper, stovepipe, C. W. Lasher 341.023 

Derailing switch, J. A. Bonnell 841,400 

Desk, cabinet, D. H. Fletcher 341.100 

Die, B. Butterworth .' •. 340,976 

Dish, covered, B. A. Parker 341.271 

Disinfectant, A. P. Bouton 341,091 

Disinfecting closets, urinals, etc., apparatus for, 

B.Haigh 341,234 

Door, B. F. Keller 341,016 

Door hanger, T. Hooker 341,007 

Door mat, H. T. Windt 841,116 

Draught equalizer, T. K. Frankenberry 340.996 

Draught mechanism for vehicles, C. S. Chamber- 
lain 341,094 

Draught regulator, E. Wood 341,.300 

Dredging apparatus, A. W. Robinson 341,277 

Drier. See Malt drier. 

Drill. See Seed drill. 

Drill press or slotting machine, convertible. It. H. 

Pierson 341,165 

Dustpan, H. V. Shaw 341,175 

Dyeing hat bodies, H. F. Dietz 341,409 

Electric cut-out, A. Lungen 341,384 

Electric light system, W. M. Schlesinger. 341,059 

Electric machine, steam dynamo, Ij. 6. WooUey . . 341,.303 
Electric machine, unipolar dynamo, S. Z. de Fer- 

ranti 341.097 

Electric wires, safety device for, E. B. Temple.... 341,289 

Electrical connection, G. D. Burton 841.128 

Electrical push button, S. Vanstone 341,298 

Engine. See Hydraulic engine. Pumping engine. 
Rotary engine. 

Ensilage cutting machine, J. M. Bailey et al 341,309 

Envelope, F. R. White 341,297 

Bxercising machine, S.N.Goodman s 341,231 

Explosive compounds, making, M. F. Lindsley . . . 341,155 

Faucet, Dummer & Malmstrom 341,410 

Faucet foroilcans, G. W. Banker 341,210 

Feed cutter, J. Dick, Jr 341,820 

Feed cutter, J. C. Wilson 341,199 

Feed water regulator, A. J. Aderhold .341,2a3 

Fence, Coats & Relber 341,224 

Fence. J. Dickason 340,988, 340.989 

Fence, C.W. Meyer 341,037 

Fence, I. B. Stillman 341,3.'i9 

Fence, S. Yarlot 341,118 

Fence, A. Yarlot 341,119 

Fence, A. J. & G. B. M. Yarlot 341,120 

Fences, machine for building, W. H. McGrew 341,031 

Fibers from leaves and plants, machine for ob- 
taining, 6. Sanford 341,171 

File for bills, music sheets, etc., A. Lake 341,252 

File, paper, W. T. Wood ; 341,893 

Filling and corking machine, T. Cockcrof t 841,406 

Filter, water, T. C. Smith 341,068 

Fining composition, M. Herzog 341,239 

Firearm, breach-loading, C. J. Ehbets 341,227 

Fire escape, D. H. Dillmann 341,321 

Fire extinguishing device, C. J. Hexamer 341,148 

Fish hooks and other purposes, gauge or snood 

for, H. H. Mansfield 841,257 

Flower pin, H. L. Kranz 841,105 

Flower stand, adjustable. Walker & Smith 841,191 

Fly, artificial, W. Holberton 341,331 

Folding and creasing machine. Tickle & Leonardt 341,861 

Foot rest, adjustable, S. G. Scarritt. 341,351 

Fracture apparatus, A. S. Aloe 340,ffri 

Fruit jar, J. McMillen 341,341 

Fuel apparatus, vapor, A. I. Ambler 341,308 

Fuel economizers, lid or cover for, B. Green 341,233 

Furnace. See Boiler furnace. Ore roasting fur- 
nace. Smoke and gas consuming furnace. 
Smoke preventing furnace. 

Furnace, J. A . Langdon 341,253 

Furnace, H. B. Meech 341,033 

Furnaces, desiccating the air supply for, C. Coch- 
rane 341,316 

Gauge pin, B. K Megill 341,086 

Game apparatus, L. Nance 341,844 

Game board, B. E. Codwise 340.980 

Garment supporter, J. H. Pilkington 841,348 

Gas, apparatus for producing illuminating, B. J. 

Jerzmanowski 341,012 

Gas burner, Hosf ord & Bass, Jr 341,381 

Gas, device for regulating and enriching illumin- 
ating, L. B. White et oJ 841,197 

Gas furnace for boilers, W. B. Jones 341,014 

Gas furnaces, working regenerative, F. Siemens.. 341,285 

Gas mains, pipe joint for, T. McSweeney 841,266 

Gas, manufacturing. R. H. Smith 841,354 

Gas pipe joints, sealing natural, J. Schinneller — 341,280 

Gas works, scrubber for, A. O. Granger 340,998 

Gate. See Railway gate. 

Gate, LM. Fry 340,997 

Generator. See Smoke generator. Steam gene- 
rator. 

Glass jars, former head for, G. W. Coddington 341,317 

Glass melting oven, H. J. Jacobsen ,, — 341,103 

Glassware and process of making the same, orna- 
mental preated, J. Hal^y „,.., 341,141 
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Governor, J. Caslio 340.9r8 

Governor, electric steam, E. H. Amet 341,368 

Grab hook, S. Byrne 341,401 

Grain binder, P.P. Coler 841,131 

Grain binders, cord alarm for, W. M. Whiting 341,238 

Grain separator, D. Young 341,121 

Grating, window, P. L. Broclilebani! 341,313 

Guard. See Keyhole guard. Tug guard. 

Gun feeders, cartridge charger for machine, L. F. 

Bruce 341,371 

Gun sight, W. Lyman S41.426 

Halter, H.Wood 341,200 

Hame attachment, C. B. Carr 341,404 

Hammer, power, T. V. Norris 341,045 

Hanger. See Door banger. Picture frame 
hanger. 

Harvester platform adjustment, J. F. Steward 341,358 

Hatchway, self-closing, R. D. Thaclsston . . .341,073, 341,074 

Hay carrier, L. S. Jones 341,147 

Hay loader, J. H. Lux et al 341,385 

Hay loader, B. D. Spilman 341,179 

Hay or grain shed cover, W. E. Mclntyre 341,262 

Head. See Cutter head. 

Heater, J. Batchelder, Jr 341,124 

Heel nailing machine, F. F. Raymond. 2d 341,169 

Heel plate, reversiblG W. H. Pierce 341,347 

Heel trimmer, A. F. Smith 341,064 

Heel trimming machine, A.F.Smith 341,065 

Helical springs, machine for coiling, E. W. 

Fancher 341,228 

Hinge, end gate, J. C. Altschwa«er 341,307 

Hinge, gate, W. B. Kramer 341,423 

Hog cholera remedy, H. Bridge 341,312 

Holdback, vehicle, C. Pulver .341,062 

Holder. See Pen holder. Pillow sham holder. 

Pipe nipple holder. Spinning ring holder. 
Hook. See Bench hook. Grab hook. 

Horse detacher, J. R. Bird 340,973 

Horse power for hay carriers and other uses, J. S. 

Grabill 341,232 

Horses, ankle and skin boot and cord protector 

for, J. A. McKerron 341,032 

Horseshoe, D. Cmici 340,982 

Horseshoes, detachable calk for, W. H. Miller 341,038 

Hose clamp, W.J. Wilson 311,366 

Hydrant, Burnett & Bichert S41,4ft3 

Hydraulic engine, C. R. Whittier 341,198 

Ice cooling apparatus, W. J.Morawetz 341,089 

Ice creeper, T. J. McMurray etal 341,265 

Injector, J. M. Marty 341,029.341,030 

Insect trap, J. Tesch 341,290 

Iron. See Sad iron. 

Ironing board, li. W. Schenck 341,279 

Jack. See Lifting jack. 

Jar. See Fruit jar. 

Joint. See Railway rail joint. 

Journal bearing. F. F. Swain 341.392 

Keyhole guard, C. Pior 341,388 

Knitting machine, T. Langham 341,264 

Ladder, folding, D. P.Sharp 341,284 

Lamp, H. Wellington 341,194 

Lamp burner, (i. Kelly 341.018 

Lamp chimney cleaner, A. White 341,296 

Lathe, metal turning, J. R. Back.. 341,207 

Level for boring bits, spirit, W. E. Gwyer. .341,378, 341,379 

Lifting jack, W. P. Williams 341,086 

Liquid containing vessel, W. C. Wilson 341,366 

Lock. See Nut lock. 

Lock, C. J. Letzing 341,025 

Locomotive smoke consumer, C. B. Davis 340,985 

Loom shedding mechanism, J. T. Cree 341,133 

Lubricator. See Axle lubrica tor. 

Lubricant from the cactus plant, obtaining a, 

Marshall &Savage 341,156 

Magazine boilers, coal filling and gas controlling 

device for, J. B. Thomas 341,360 

Malt drier, P. Lauth 341,256 

Marking and stamping apparatus, Hey& Laass... 341,380 
Mat. See Door mat. 

Mattress, L. P. Nelson 341,387 

Measuring and transferring liquids, vessel for, L. 

H. Smith 341,066 

Meat, device for salting, 0. L. Sterling 341,367 

Metal flanging device, W. Kent 341,020 

Mill. See Roller mill. 

Milling machine, V. H. Ernst 341,437 

Mirror, hat, S. J.Thiers 341,184 

Mouldings, machine for making picture, S. A. 

Perry , 341,049 

Mordant, C. N. Waite 341,294 

Mosquito canopy for bedsteads, N. Petersen 341,274 

Mowing machine. Cox & McDonough 341,374 

Musical instrument, wind, J. C. St. John 341,181 

Nailing machine, H. Weeks 341,193 

Necktie fastener, H.G. Fiske 340,993 

Newspaper stand and file, combined, W. E. 

Bailey 341,208 

Nut lock, F. H. Howes 341,145 

Nut lock. T. Thompson 341,185 

Oil can fitting, B.W.Lewis 341,337 

Oil feeder for feeding oil to valves, N. Selbert 341,362 

Ore roasting furnace, H. B. Meech 341,036 

Organs, reed board for, W.N.Murdock 341,041 

Oven, baker's, A. Crumble 340,983 

Overall strap, F. C. Churchill 341,129 

Packing piston. Ooeller & Moore 341,138 

Pad. See Truss pad. 
Pan. See Dust pan. 

Paper cop tube machine, W. M. Marchant 341,028 

Paper fasteners, making, F. H. Richards 341,431 

Paper fasteners, making, F. H. Richards 341,432 

Paper fasteners, material for, F. H. Richards 341,433 

Paper making, pulp digester for, G. W. Russell... . 341,434 
Paper making, pulp producing a))paratus for, 6. 

W.Russell 341,436 

Paper pails, machine for making, F. D. Peck 341,163 

Paper pulp screen. R. L.Howe 341,417 

Paper pulp, wood grinding machine for, T. H. 

Savery 341,172 

Paper stock, Jordan engine for grinding, L. P. 

Clawson 341,223 

Pen, C. Rohn 341,390 

Pen, fountain, B. J. Hall 341,001 

Pen holder, S. S. Rogers 341,360 

Photographic printing frame stand, W. M. De 

Voe 340,987 

Photographic printing, preparing paper for, R. 

B. West ; 341,(B4 

Photographic shutter, A. G. Clark 341,130 

Pianos, stringing, S. Hanslng .341,003 

Picture frame hanger, M. Lester, Jr 341,024 

Pillow sham holder, F. K. Hickok 341,241 

Pin. See Flower pin. Gauge pin. 
Pipe. See Smoking pipe. 

Pipe nipple holder, R. C. Nugent 341,428 

Pipes, apparatus for controlling the supply of 

fluid through, A. Reese 341,170 

Planter and fertilizer distsibutei% hand corn, H. 

Bivin 341,217 

Planter, combined cotton seed and corn, G. C. 

Avery 341.123 

Planter, corn, M. B. Doollttle 340,992 

Planter, corn, A. W. &,D. Kenney 341.248 



Plastic compound, H. W. Merritt 341,167 

Pliers, cutting, R. C. Bllrlch 341,136 

Plow attachment, S. B. Williams (r) 10.719 

Plow, gang, W. Kimmel 341,250 

Pocket, safety, H. Phelps 341,276 

Post hole digger, L. Y. Myers 341,160 

Powder shaping machines, cutter oscillating 

mechanism for, W. H. Tolhurst 341,113 

Press. See Copying press. Cotton press. Soap 



Press for cutting and drawing sheet metal, O. 

Smith 341,353 

Pressure regulator and cut-oflf, G. Westinghouse, 

.Tr 341,295 

Printing machine, plate, C.J. Addy 341,306 

Printing plate, S. H. Horgan 341,332 

Propeller for vessels, J. Forgie 341,137 

Pulverizer, clay, W. N.Graves 340,999 

Pump,L.Nasi 341,043 

Pump, F. M. Stevens 341,180 

Pump, steam, C. Tufts 341,393 

Pumping engine, steam, J. D. Da vies 840,984 

Rack. See Sheep shearing rack. 
Railway carriages, rotary chair for, H. C. Dickin- 
son 341,098 

Railway gate, C. W. Truslow 341,077 

Railway rail joint, J. Flindall 341,412 

Railway signal, W. P. Shaw 341,061 

Railway sleeper and chair, combined, J. Smith 341,286 

Railway switch operating and locking mechanism, 

J,A.Bonnell 341.398 

Railway time signal. D. G.Morgan 341,343 

Railways, rail for street. F. V. Greene 341,416 

Railways, switch for electric, W. M. Schlesinger.. 341,068 

Razoi , safety, R. Kampf e 341,420 

Rectum or vagina, apparatus for cooling or warm- 
ing the, W. R. Smith 841,177 

Reel. See Centrifugal reel. Clothes line reel. 
Regulator. See Damper regulator. Draught 
regulator. Feed water regulator. Pressure 
regulator. 

Reversible seat, A.J. Cooke 841,319 

Rice hulling machine, B. C. Engelberg ,. 341,324 

Road machine, W. W. Lamborn 341,161 

Boiler mill, C. H. Morgan 341,342 

Rooflng, composite felt, T. New 341,043 

Roofing, packing sheet metal, Caldwell & Peter- 
son 341,314 

Roofing plates, implement for bending metallic, 

B.F.Caldwell 341,315 

Rotary engine, P. Ainsworth 341,895 

Rotary engine, G. W. Bond 340,975 

Ruling machine, T. W. Wharmby 341,195 

Sad iron, W. A. Dillon 341,323 

Sash fastener, M. O.Lane 841,152 

Saucepan, J. Ringen (r) 10,718 

Saw guide, J. A. Robb 341,055 

Sawmill, band, W. M. Dickerson 340,990 

Sawmill, band, C. Esplin 341,376 

Sawtooth, diamond, T.A.Jackson 341,011 

Saw tooth, insertible, J. Timmons 341,187 

Saws, machine for grinding shingle, H. A. Squire. 341,071 

Scale, price, J. E. Pltrat 841,166 

Screen. See Paper pulp screen. Window screen. 
Screens, fly escape for window and door, A. 

Willis 341,087 

Seam rubbing or pressing machine, C. W. CoU- 

yer ; ....341,407 

Seat. See Reversible seat. 

Seaweed, manufacture of useful products from, 

B. C. C. Stanford 341,072 

Seed drill, E. J. Corser 841,373 

Separator. See Grain separator. 

Sewing machine, buttonhole, W. Raeuchle 341,168 

Sewing machine covers, fastener for, P. Dlehl 340,991 

Sewing machines, reverse seamer for, Williams & 

Klinefelter 341.364 

Sewing machines, rotary shuttle for, C. Junker.... 341,333 

Shade roller bracket, L. P. Howell 341,382 

Sheep shearing rack, G. W. Finlay 341,377 

Shingle, metallic, E. Van Noorden 341.188 

Shingling bracket, F. Specht 341,178 

Shirt, L B. Keller 341,017 

Shirt, J. Lederer 341,153 

Shoe clasp, T. B. King 341,421, 341.422 

Shot, canister, J. W. Johns 341,245 

Shutter fastener, H. (5. Braley 841,402 

Shutter worker. Young & Kincaid 841,201 

Sifter, coal and ash, V. H. Lovely 341,340 

Sign, window, J. B, Kerr 341,249 

Signal. See Railway signal. Railway time signa]. 

Torpedo signal. 
Signals, apparatus for operating, J. A. Bonnell — 841,397 

Skate roller, P. Bacher ... 341,206 

Skate, roller, S. C. Smith 341,067 

Skate, roller, B. E, Tilden 841,186 

Shirt band, skeleton, B. M. Reynolds 841.430 

Slate washer, B. M. Abell 341,2C 

Smoke and gas consuming furnace, B. R. Howard 341,0C^8 

Smoke generator, J. W. Kizziar 811,38!? 

Smoke preventing furnace, W. Latham 341,?'.j 

Smoking pipe, F. Kuestner 341,15C 

Soap press, J. H. Clapp 340,9JC 

Sof a, J. B. Haight 341,140 

Soles, apparatus for grading and cutting, A. S. 

Adier 341,204 

Sounds, apparatus for recording and reproducing, 

S. Tainter 341,288 

Sounds by radiant energy, transmitting and re- 
cording, A, G. Bell et al 841,213 

Sounds from phonograph records, reproducing, 

A. G. Bell etal 341.212 

Sounds, recording and reproducing, S. Tainter 341,287 

Sounds, recording and reproducing speech and 

other, Bell & Tainter 341.214 

Spark arrester, W. H. IjCdbetter 341,386 

Spinning ring holder, C. B. Trowbridge 341,076 

Spring. See Vehicle spring. 

Square and gauge, adjustable, W. H. Boyer 341,126 

Stamp canceler, Luzenberg & Sachs 341,426 

Stanchion, R. C. Mead 341,107 

Starch, manufacture of, J. C. Schuman 341,282, 341,283 

Steam boiler, A. Calhoun 341,220 

Steam boiler, W. Cooke 341,1.33 

Steam generator, W. D. Adams 341,122 

Steel, compound for tempering. A. Schaef er 341.173 

Stone drilling machine, S. Jones 341,013 

Stone, tiles, etc., mould for making artificial, B. 

Ormerod 341,161 

Stove, F. Will 341,.TeS 

Stove grate, M. W. Bally 341,209 

Stove lid, W. E. Sheaffer 341,062 

Stoves, ventilating. H. C. Snow 341,069 

Strap. See Overall strap. 

Street washer, F. Chapman 841,406 

Stud and necktie holder, combined collar, J. Y. 

Johnson 341,104 

Stud, solitaire, etc., J. Nadal 341,268 

Stuffing box gland, J. D. Hobbs 341,380 

Supporter. . See Garment supporter. 

Swing, L. M. Campl 340,977 

Switch. See Derailing switch. 

Syringe, Hamilton & Smith 341,143 



Table, bathtub, and washtub, combination, J. 

Cardona 341,222 

Tag, M. Alshuler 841,205 

Telegrap h, district or fire alarm, J. C. Wilson 341,116 

Telegraph, fire alarm, J. C. Wilson 341,114 

Telephone lines, electric time system for, J. S. 

Ross 341,110 

Telephone receiver, J. T. Guthrie 841,000 

Telephone transmitter, J. F. McLaughlin . .341.263, 341,264 

Telephonic apparatus, magneto, F. H. Brown 341,370 

Telephonic receiver and circuit, W. Marshall 341,269 

Thill coupling, W.H. Hannan 341,235 

Thill coupling, G. M. Pickles 341,164 

Thrashing machine band cutter and feeder, M. 

Doran 341,375 

Tickets, machine for manipulating, C. L. Camp- 
bell 341,221 

Tire for wheels. Pierce & Bice 341,050 

Tire tightener, J. B. Cypert 341,408 

Torpedo signal, railway, J, B. Bonnell 341,399 

Toy vehicle. Harden 4 White 341,329 

Track instrument, C. D. Tisdale 341,291 

Trap. See Insect trap. 

Trellis, J. B. Wilson.... 341,088 

Trolling spoon, J. B. McHarg 341,261 

Truss pad, A. D. Smith 341,176 

Tube cutter, B. H. & G. B. Nuebllng 841,046 

Tubes, manufacture of, W. Kent 341,019 

Tubing, apparatus for welding, P. Patterson 341,162 

Tug guard, shaft, J. W. Theobald 341.075 

Tug, shaft.'G. M. Sicklesteel 341,063 

Tunnels, segment for constructing, H. H. Hall... . 341,002 

Turning machine, A. Stoner 341,182 

Twist drills, manufacture of , F. E.Whitney 341,084 

Type writing machine, G. W. N. Yost 341,089 

Umbrella, W.A.Webster 841,198 

Urinal fitting, J. Barrett 341,810 

Valve for fusible safety plugs, J. A. Flajole ^0,994 

Valve gear for engines, H. Wiedling -. 341,085 

Valve, straight- way, E. Lunkenhelmer 341,424 

Valve, throttle, T. R. Pickering . 341,845, 341,346 

Vehicle brake. Chamberlain & Miller 341,093 

Vehicle brake, automatic, H. Fatic 341,325 

Vehicle runner, A. P. Yates. 341,304 

Vehicle spring, F. Schelp, Jr 811,067 

Vehicle spring brace, R. Iloeft 341,242 

Vehicle, two-wheeled, H. G. M. Howard 841,144 

Velocipede, H. A. King „ 841,383 

Ventilating buildings. C. H. Grlese 341,328 

Ventilating bulk windows, stores, etc., T. T. 

Cohen 341,318 

Vulcanizer, Hood & Reynolds 341,243 

Wagon, piano, J. D. Lindsley 341,154 

Wagon, side bar, B. W. Fancher. . 341,2^9 

Wagon springboard, J. K. P. Pine 341,051 

Washboard, B. B. Havens 341,236 

Washer. See Slate washer. 

Washing machine, D. J. Allen 841,306 

Washing machine, E. L. Mantor 841,268 

Watch, F.R. Cutter 341,095 

Water closet, T.Kennedy 341,247 

Water closet reservoirs, valve for, J. G. Bryan 341,372 

Water cooler, W. S. Hood 841,244 

Water cooler, Stoffiet & Seaman 341,891 

Watering stock, apparatus for, J. M. Spencer 341,856 

Water power, mechanism for utilizing, C. H. 

Kierter 841,021 

Weather strip, G. W. Hadesty 341,102 

Weigher, automatic grain, N. Morrison Str,lSJ 

Wells, automatic expansible tube for, O. Fay 341,327 

Wheel. See Car wheel. 

Whiffietree, Woodward & Montf ort 341,302 

Window screen, Qf King 341,334 

Window shade, W. J. Cox 340,981 

Window, storm, C. F. Teufel 341,112 

Wire, continuous nail, T. Fowler 341,413 

Vvire, die for making nail, T. Fowler 841,414 

Wire netting machine, E. Gilbert 841,230 

Wire rope fastening, E. P. Frederick 841,101 

Wire stretcher, O. J. La Bauve 341,251 

Wire stretcher, G. W. Perry 341,073 

Wrench. See Combination wrench. 

Yoke coupling, neck, A. B. Arnold 340,972 
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Inside I'age, each insertion - - - 75 cents n line* 
Ilacli Page, each inseriion - - - SI.UU a line. 

(About eight words to a line.) 
Migravings may head advertisements at the same rate 
per line, by measurement, as the letter press . Adver- 
tisements must be received at publication ojjlce as early 
as Thursday morning to appear in next issue. 



GET THE BESTJVND CHEAPEST 

rrBAoiSElRlHSMASr" 




snip wfNT«; 1 iMiTcn sT^Tpt;, 

L. E'.A."sr <fe 00., 

(Cincinnati, Ohio, U. S. A.) 
Exclusive Agents and Importers f orthe United States 
of the 

CEIiEBRA-TKI) 

PERIN BAND SAW BLADES, 

Warranted superior to all others In quality. Ilnlsht 
uiiirormity of teinper« and s^enernl durability. 
One Ferin Saw outwBars three ordinary saws. 

lYIanufacturers of Flaiiiue ftlachines and 
other Patent Wood WorkinsrlMachinery. 




Card Press, i 
Circular Size* ^ 
#8. NewspBDer 
Size, $44. 



Type settinflT, etc., easy 
by printed directions. For 
business or home n»e 
or money making. For old 
or youDff. Send 2 stamps 
for catalogue of pi'esseii, 
type, cards paper etc. 
to factorv. 
KEl^SEY <fe CO., 
Mertden Conn. 




Ona ODOHETBR tttaohed to & wftfoii gives tbe tnllel trftTeleflrMB 
MOO part tolUOO.iDd repekta. The liuof » dollar [2Uoi.]. Priafl 
^3. Oal^ one ever Btood teat of time. SwheelB. Noaprlngi. Aami 
priooiplein meohanioa that would be well for everj inventor ta 
«tudj, aa there are hundreda of plaoea in wkiob it can be used. 
Right of use, reasonable. Will be mailed to inventors for (3, if 
'meatiun Boi. An. Bend for oatalogue of our RiaiaTiKivo ik> 
araukiRiiTe. a few good mid mNT*nto handle our gooda. 
MoDONHBU. Odouktbk Co., 2 and 4 LkSalle Ave., Chioago, IlL 



DESIGNS. 

Badfte, F. W. Child 

Badge, J. R. Davison 

Boot or shoe, rubber, B. B. Preston., 

Card, W. A. Kelsey 

Coffin screw, B. R. Sargent 

Dish, J. S. O'Connor 

Stove, WlpflerA Keep 

Toy money box, J. A. Kieselhorst . . . 

Type, J. M. Conner 

Type, (i. Halm 



16,670 

.16,671, 16,672 

16,678 

16,674 

16.6,9 

16,676 

16,677 

16,675 

16,669 

16,673 



TRADE MARKS. 

P-oots end shoes for men, women, and children, F. 

M. Blackstone 13,257 

Bocts and shoes made of kid leather, all. Laird, 

Schober & Mitchell 13,269 

Boots and shoes, entire class of, Laird, Schober & 

Mitchell 13,268 

Buckles, Geoffroy Freres 13,261 

Canned oysters, fruits, and vegetables, G. W. 

Orem, Jr 13,267 

Cigars ana stogies, S. R. Klotts 13,265 

Coffees, J. P. Johnson & Co 13,262 

Compound or quieting sirup for children, fluid, N. 

Jacques 13,263 

Corn salve, B. W. Schade 13,272 

Fire extinguishers called hand grenades, chemical, 

F. Bolton 13,258 

Flour, Williams Bros 13,275 

Gum, chewing, J. Ij. Valentino 13,274 

Soap, laundry or family, J. S. Kirk & Co 13,264 

Pencils, medicinal, J. Wyeth & Bro 13,278 

Shoes for men, women, misses, and children. 

Laird, Schober & Mitchell 13,270 

Shovels and spades. J. Dunn 13,259, 13,260 

Teas, green and black, P. J. Towle & Co 13,273 

Toboggans, J. R. McLaren, ,Tr 13,266 

Whisky, B. W. Allen & Co 13,258 

Whisky, S. B. Wortmann & Co 13,277 

Wine, champagne, S. B. Wortmann & Co 13,276 

Woven silk fabrics, B. & H. Simon 13,271 



A Printed copy of the specifications and drawing of 
any patent in the foregoinrr list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

■ Canadian Patents may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obuiined. 



MICRO-ORGANISMS OP POTABLE 

Waters— A paper by Dr. T. Leone, showing that atmos- 
pheric oxygen is not an element necessary for the in- 
crease of microbia in potable waters, and that the car- 
bonic acid is the sole agent that interferes with the life 
of these organisms in carbonic acid waters. Contained 
in Scientific American Supplement, No. Sa4. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



CATALOGUES FREe'So ANY 



ADDRESS 

of 
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ESSENTIAL ELEMENTS OP PLANTS. 
— A paper by Thos. Jamleson, discussing the question 
whether the reduction in the number of the chemical 
essentials of plants bas reached its final limit, and 
presenting experiments to show that a further reduc- 
tion seems demanded. Contained in Soie\ tipic A mebi- 
CAN SuppiEMuNT, No. S'i*. Price 10 cents. To be 
had at this office and from all newsdealers. 



TLSBESTOS 



RS 8, MANUF-4,cTUR£Rt 



ADDRESS OF PROP. T. H. HUXLEY 

on resigning the Presidency of the Royal Socler.y, Nov. 
30, 1885, Kesults of the rapid progress of science. In- 
fluence on the moral, social and political relations of 
man. v\ hat should be done for the advancement of 
science.' Contained in Scientific American Svp- 
PLKMENT, iJo. 5'^7. Price to cents. To be had at this 
office and from all newsdealers. 



Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 




INOEBSOLL BOCE DRILL C0«, 
10 PARE PLACE, NEW TORK. 

Improved '* Eclipse** 

For Mining, Tunneling, Shaft- 
Sinking, Quarrying, Submarine 
driUing, and for all kinds of rock ex- 
cavation. 

** Straight Line" AlR COMPRESS- 
ORS, Boilers, Steam and Horse Power 
Hoists, Electric Blasting Batteries 
and General Mining Machinery. 
Send for full descriptive Catalogue. 



STAMPED METAL GOODS, 

and other Articles in Brass and other Metals (the Dies 
and Tools for making same). Patent Novelties, Electri- 
cal Inventions, Special Machinery, Castings, &c. Manu- 
factured to order by M. MARTIN, Manufacturer, 

P. O. Box 286, New Brunswick, N. J. 




ATOMS AND MOLECULES.— A LEC- 

ture by Dr. 1\ O'Conor Sloane. Tbe four general 
theories of the atom, constitution of matter, Arogadro*a 
law, motions of molecules in liquids and gases, trans- 
mission of light, shape of the molecule, size of molecules, 
with 4 illustrations. Contained in Scientific ambbi- 
CAN Supplement, No. 5^5. Prldfe 10 cents. To be 
had at this office and from all newsdealers. 



NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, h as been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFia AMERICAN," in gilt. Necessary lor 
every one who wishes to preserve the paper. 

Address 

MUNN & CO,, 

Publishers Scml^Turrc AmericAKi 



AMERICAN STEAM BOILER INSURANCE CO., 

46 Wllltiim Street, New York. 

Write for Special Blanket Form No. 99; gives complete 
protection to property, and pays |5,000 for a life and $50 
weekly for six months for injury. 



Of Are and Incandescent Invhtinir* 
Electric Uffht and Poorer. 

Motors, Dynamos, Lamps, and Batteries in all varieties. 

Electro-Dynamic Co., 224 Carter St., Philadelphia. 
W.W, Grisconii CunsuUiug Electriciil EnKlBfiert 
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NOVELTT ELECTRIC CO. 

Factory aod Store, 6th and Locust Sts., Philadelphia. 
Headquarters for everything Electrical. Send 5c. for 
illustrated catalogue. 




BURNHAM 

SELF- 01 LING 

Antomatic Steam 

ENGINE 

Fateoted Peb. 23, 1886. 
Catalogue sent free by 

Burakni Engine Co., 

YORK, PA. 



Order from our ** Special liist.' 
THE JOHN T. NO YE MFO CO., 



CORRESPONDENCE BY MEANS OP 

Pigenns.— Intelligence of pigeons, breeds preferred, 
arrangement of cotes, organization of cotes, food, 
coupling, rearing and training, velocity, with 7 fieures. 
Contained in Scientific AMEUiCAN supplement, Nos. 
S'i-i and 5'2B. Price 10 cents each. To be had at this 
ofQce and from all newsdealers. 



BMODCI<and 



JXPERIMEHTjl«E.^^r 

^ TV wKlv SPECIALTY. ™CMention this Paper.) 



CHOLERA.-ABSTRAGT OF A PAPER 

by Dr. F. H. Hamilton, presenting the various facts that 
are absolutely known about Asiatic cholera. Contained 
in ScTKXTiPic American supplkmknt, No. 471. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




SAMtlKIi HARRIS <& CO. 

41 & 43 S. Canal St. Chicago. 
Mf rs of Lathe Dogs, Malleable 
Iron Hexagon Nuts, Tap Wren- 
ches, Thumb Screws, and Nuts, 
Steel Wrenches, Steel Clamps, &c. 



ENGINEER'S POCKET BOOK. BY 

Charles II. Haswell, Civil, Marine, and Mecnanical En- 
gineer. Giving Tables, Rules, and formulas pertaining 
to Mechanics, Mathematics, and Physics, Arcnitecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pases, leather, pocket-book form. Price $4. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 



W 



ft y y P n A m ill man of experience and ability 
AH I C III to take charge of a silver amalga- 
mating mill in Central America. Address P. O. 
Box 2140, New York City. 



AUCHITEC TURAL PERSPECTIVE 

for Beginners, with 11 plates of Practical Examples. 
Quarto, cloth. By F. A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 
MUNX & Co., New York. Price *3.00. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 
sent on application to 

WM. T. COMSTOCK, 

6 Astor Place, 
New York. 



COPPER WIRE ; HOW DRAWN.— AN 

interesting description of the process of drawing copper 
wire as practiced at the celebrated works of Mouchel, at 
Aube, Boiathorel, and TlUieres, Krance. Illustrated 
with 5 engravings. Contained in Scientific AMiaiicAN 
SUfPLMMENT, No. 471. Price 10 cents. To be had at 
this office and from all newsdealers. 



FOREIGN PATENTS. 

Their Cost Reduced. 



The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

C A N-A I) A .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and Is steadily increas- 
ing. 

EN«Ii,\NI>.— Thenew English law, which went into 
torce on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland. Wales.Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at hfme. and the email cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHEItCOUN'I'RIES.— Patents are also obtained 
on very reasonable terms in Prance, Belgium, Germany, 
Austria, Russia. Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of 1'he Scientific A wekioan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and It has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of an countries, including the cost for each, and othe 
informjition useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN »fe CO., Editors and Proprietors of The Sci- 
entific AMERICAN, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & C<»., 

Publishers and Patent Solicitors, 

361 Broadway, New York. 
BRANCH Offices: No. 622 and 624 F Street, Pacific 
Buildl Dg, near 7th Street, Washington, D. C. 




GAS ENGINBS. 

Best in princitde, workmanship, and materials. 

An une mi ale asm all Motor adapted to all uses. 

When the motor is not at work, the expense of running it ceases. 

Simple, 8afe, Economical, Durable. No extra insurance. 

Four sizes: 1 H. P., ]4 H. P., 1 man power, and Dental Engine. 
These Engines are especially suited for Gasoline Gas for country use. 
^^~ Send for IllustraUid Catalogue. 

ECONOMIC MOTOR CO., 

Office and Salesrooms, CORTLANDT ST., NEW YORK. 



SEBASTIAN, MAY& GO'S 

ImpiOTei Sorev Cittisg 

ilAlIl£ildPower 

Drill Presses, Chucks, Drills, 
Dog^s, and machinists' and ama- 
teurs' outfits. Lathes on triah 
Catalopfues mailed on application 
165 W« Sd St., Ciuciunati, O • 





LOVEGROVE&CO. 

PHILADELPHIA, PA. 

BUILDERS OP 

EiEiiES ii mm. 

2 H. p. and upward. 

Best construction and material, 

Cheapest in the marfeet. 



A TKEATISE ON STEAM BOILER HVCRCSTATION 

and Methods for Preventing Corrosion and tie Forma- 
tion of Scale, including Methods for Determining the 
Constituents and a Description of Dr. Clark's Soap Test 
for Determining the Degreeof Hardness of Water; the 
KfTects of Rain, Eiver, "Well, and Sea Watera on Steam 
Boilers ; Compounds and Apparatus for Purifying, Soft- 
ening, Heating, filtering. Spraying, and Separating for- 
eign Matter with from Mine, River, Well, and other Wa- 
ters : Apparatus for Feeding Chemicals with the Water 
to Steam Boilers, and lor Economizing in the Quantity 
of Water Consumed for Generating Steam m Places 
where the Supply of Water is Limited ; Devices for Re- 
moving the Mud and Sediment and for Blowing off the 
Less Crystalline Substances and Salt from Steam Boil- 
ers: Including also a Description of Compounds for Soft- 
ening Incrustations and Methods Claimed as Preven- 
tives to the Incrustation and Corrosion of Land and 
Mar ne Steam Boilers ; also a Complete Jjist of all Amer- 
ican Patents Issued by the Government of the United 
States from 1790 to July 1. 1884, for Compounds and Me- 
chanical Devices for Purifying Water and for Prevent- 
ing the Incrustation of Steam Boilers. Illustrated by 
sixty-flve engravings. By Charles Thomas Davis, author 
of " A Practical Treatise on the Manufacture of Bricks, 
Tiles, Terra-Cotta," etc. Price $2.00. A catalogue ot 
books sent to all who will apply. Address MUNN & Co., 
B61 Broadway, New York City. 
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For ROOFS OP ALL DESCRIPTIONS, eteeporflat, 
can be applied by ordinary workmen having no previous 
experience. Send for Samples and Illustrated Pamph- 
let Address 

W. H. STEWART, 
T4 Oortlandt Street, New York. 
IRON FIBRE PAINT, for Roofs and Factory and 
Farm Buildings. 



EVOLUTION; THE LATEST AD- 

vancesof the Doctrine of Evolution. By E. (\ Cope nnd 
W. H. Ballou.— Present status of the theory. Mr. 
Darwin's views. Beginnings of structures and origin of 
them, adaptation of means to ends. Every day piie- 
nomena. Contained in Scientific American Sup- 
plement, No. 5'^7. Price 10 cents. To be had at this 
office and from all newsdealers. 
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n D C A I C Patent on Hasjp Locks for Trunks. 
Un vHLCi Car and other Doors. For particu- 
lars address D. H. DONALDSON, 

l(i S. Division Street, Buffalo, N. Y. 



THE NATIONAL TRANSIT COM- 

pany's Pipe Lines for the Tranfiportation of Petroleum 
to the Seaboard. Discovery of petroleum. Former 
modes of transportation. The origin of pipe lines. 
General description of the longest line in use. Illus- 
trated with mtip and profiles. Contained in Scientific 
American Suppli^iment No. 4!»6. Price 10 cents. 
To be had at this office and from all newsdealers. 
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A PRACTfCAI. SUCIIESS. 

VAN DUZEN'S PAT. LOOSE PDLIEY OILER. 

Thousands in satisfactory every- 
day use. Entire reliability and con- 
■stancy demonstrated in a two years' 
test by (would be) Eastern skeptics. 
Economy shown by reasonable prices 
and perfect performance. Send for 
our " Catalogue No. 55." 
VAN DtrzEN & Tift, Cincinnati,© 



NEW YORK BELTING AND PACKING CO. 

Oldest nnd Largest M annf acturers I n the United (States of 

Vulcanized Rubber Fabrics 

Adapted to Mechanical Purposes. 

RUBBER BELTING, PACKING, AND HOSE, 
Mats and Matting, and Stair Treads, &,c. 

JOHN H. cheetter, Treas. I:Te.-!wr "STorls: Beltin.g' a,n.d. I=ac3rin.g^ Co., 

JOHN D. CHKKvisF., Dep'y Treas. Warehouse, 15 Park Row, opp. Astor House, N. Y. 

Branches: 308 Chestnut Street, Phila., 167 and 169 Lake Street, Chicago, and 5a and 54 Summer Street, Boston. 





Bibb's Celebrated Origins 

BALTIUOBE 

FIKE-FLACE HEATEBS, 

To warni upper and lower roomB. 

The bandBomeBt, most economical 

Coal Stoves in the world. 

B. C. BIBB & SON 

Foundry Office and Salesrooms, 

S9 and 41 Light Street, 

Baltimore, JHd. 

SC&BBtEiZED Slate Mantels. 

f^Bendfor Circulars. 



SINKING THROUGH QUICKSAND. 

—A paper by H. W. Hughes, describing the Poetsch 
process of sinking through quicksand by means of arti- 
ficial freezing. Contained in Scikntiii ic American 
Suppj:EMent, No. 4tt8. Price 10 cents To be had ta 
this office and from all newsdealers. 
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AUTCn Machinist competent to construct, 
HH I till setup, and arrange in working or- 
der all the machinery of a new auger factory, and 
with the ability to superintend the same. Address 
C. H. IRWIN, Martinsville, Ohio. 



ELECTRIC CONVEYORS.- DESCRIP- 

tion of two ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 
tained in SCIENTIFiC AMEKICAN' SciPPLEMENT, NO. 

4*i4. Price 10 cents. To be had at this office and from 
all newsdealers. 
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STEAM ENGINES. 

Horizontal and Ve^-tical. 

preclffi ner Mncliinery, 
Flour, Powder, SInte unci 
Flint ivrill IHacliinery, Tur- 
bine Water Wheels. 

York Mfg Co., York, Pa. U. S. A. 



proposals for Flier Punches for Postal Notes. 

Post Office department, > 

Washington, D. C, April 19, 1S86. j 

Sealed Proposals will be received at this Depart- 
ment until Saturday, the 22d day of May, 1886, at 12 
o'clock noon, for furnishing plier punches for use in 
the issue and payment of Postal Notes, in such numbers 
and at such times, and from time to time, as they may be 
ordered, during the fiscal year beginning July 1, 1886, and 
ending June 30, 1887. 

Th e Postmaster General prescribes no model or sample 
for bidders but choice among samples submitted will be 
made with reference to utility and price. 

Blanks forproposals, with specifications giving full in- 
formation and instructions, may be had on application 
to the Superintendent of the Money Order System, Post 
Office Department, Washington, D. C. 

The Postmaster General reserves the right to reject 
any or all bids, and to waive technical defects. 

A decision on the bids will be made on or before the 
31st day of May, 1886. 

WILLIAM F. VILAS, 

Postmaster -Genera I . 



IX D A VC To sell our Rubber Stamps. Free Catalogue 
II r ft 10 to agents. FOLJAMBE &Co..Cleveland,0. 



MACHINERY AND EDUCATION.— A 

lecture by Dr. K. W. Raymond, pointing out some inter- 
esting analogies between the evoluti >n illustrated in the 
growth of natural forms in the visible world and the 
development and adaptation of the hntnan mind and 
thought, as modified by environment and education. 
Contained in Sci i-intific American Supplement, No. 
5'25- Price 10 cents. To be had at this office and from 
a 1 newsdealers. 




Perfect Small Steam Yachts. No smoke or noise, sim- 
ple, safe; fuel, water gas; 3 cylinder engines. Send 
stamp for either yacht or boat catalogue. 

THOMAS KANE & CO., Racine, Wis., Chicago, HI. 



ICE. REFRIGERATING 



and Ventilating Machines 
Jarmans Patent. VORK 
MFG. CO., York, Pa. 
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Reflector attached to 
Ear Piece. 



Sectional Views, showing Vibrating' 
Tube and ReEection of Sound Waves. 




For attending 

Churches. Lectures, 

Theatres, etc. 
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THE 



DEAFNESS OVERCOME. 

Sound Collected, Reflected, Conducted, 
and Intensified. 

SBKD X-'oit CIBCULAKS AKD TESTISroXIALS. 

(Mention paper in which you saw this advertisement.) Address 

MICRO-AUDIPHONE CO., No. a07 W. 34tli St., N. Y. City. 




" Perfection " Turbine. 

BEST FOR HIGH HEADS. 

OverSOO in use, in the best mills in the 

country. 

C. RIDGWAY & SON, 

Send for circular. Coatesvillle, Fa. 



PRESERVATION OP TIMBER.— RE- 

port of the Committee of the American Society of Civil 
Engineers on the preservation of timber. Presented 
June 25, j885, Preserving processes, kyanizing, and 
results, burnettizing, creosoting, boucherie, decay of 
timber. Selection of preserving process, modes of ap- 
plicati'm. Will it pay? Contained in Scikntific 
AMKRiCAN SnppiicMENT, Nos. 51'-$, 5 1 3* «'^1 4» and 
517. Price 10 cents eacb, or iO cents forthe series. To 
be had at this ot&ce and from all newsdealers. 



W ORKSHOP R ECEIPTS. 

For the use of Manufacturers, Mechanics, and Scien- 
tific Amateurs. The best late collection published of 
such a wide variety of information. 

First Series.— Booltbinding ; Candles ; Drawing ; 
Electro-Metallurgy ; Engraving ; Gilding ; Japans ; Pho- 
tography; Pottery; Varnishing, etc. 450 pages, with 
illustrations, $'2.00 

Second Series.— Industrial Chemistry; Cements and 
Lutes; Coniectionery, Essences, and Extracts; Dyeing, 
Staining, and Coloring ; Gelatine, Glue, and Size; Inkb; 
Paper and Paper Making ; Pigments, Paint, and Paint- 
ing, etc S'J.OO 

Third Series.— Alloys. Electrics, Enamels and Glazes, 
Glass, Gold. Iron, and Steel, Lacquers and Laoquering, 
Lead, Lubricants, Mercury, Nickel, Silver, l"in. Vana- 
dium. Zinc, etc. 480 pages. 183 illustrations, . $*J£.00 

FOURTH Series.— Waterproofing ; Packing and Stor- 
ing; Embalming and Presa-ving; Leather Polishes; 
Cooling Air and Water; Pumps and Siphons; Desic- 
cating; Distilling; Emulsifying; Evaporating; Alter- 
ing; Percolating and Macerating; Electrotyping ; Ste- 
reotyping ; Bookbinding : Straw-plaiting ; M usical In- 
struments ; Clock and Watch Mending; Photography, 
etc $'2.00 

D^" Send for our complete Catalogue of books, free to 
any address. 

I^" In ordering single volumes, be particular to men- 
tion the "series" wanted. 

Sent postpaid by MUNN *fe CO., 361 Broadway. 
New York, on receipt of price. 



FINE GRAY IRON ALSO STEEL 
;ftSTINGS FROMSPECIftL ^^ 



!•*" LEHIGH RVE.S AMERICAN ST. PHILA . 5 2 



PRESERVATION OP BUILDING MA- 

terials by the Application of a Paraffin Wax compound, 
as recently used upon the Egyptian Obeiiek, Central 
I'ark, N. y. isy E. M. ( affal. with one engravinet. 
Contained in Sciekxific American bdpplument, No. 
5a6. Price 10 cents. To be had at this office and from 
all newsdealers. 



HAIR 



APOPULAR Treatise on Its GrowtB, 
Care, DISEASES AND TREAT- 
MENT, by 0. Hbnei Leonard, 
M., M. D. Cloth, 820 pages, 116 
iUugtrationt, poat-p^d, $2.00. Clr- 
H^^H^^HHIH^H^^^H cul&r free. It gives treatment for 
ALL Hair and Beard Dfseases,Dandrnff, and how to bleach, remove 
or dye it. 200 Preioriptiona. Orderof any book dealer or the puhlish- 

vs. The Illf '4'd medical Joucjial Co. Detroit, Blich. 

Complete edition in paper covers, only $1.00. 



BLOWPIPE-FLAME FURNACE. — A 

paper by A. C. Engert, describing a new boiler furnace, 
in the designing of which the chief objects have been 
economy in fuel and preservation ot the boiler. Illus- 
trated with 2 figures. Contained in Sci entipic A MEiti- 
CAN SUPPLKMENT, No. 47ii. I'rlce 10 cents. To be 
had t a this office and from all newsdealers. 



DIKE'S BEAKD ELIXIR 




risDt UnitBchs, WhiBkers, 

,gtii. Quick. 'safe, Su,.. '&'i 
" I 3 Pk^s. diwB tha work, 
forfeit ffilOO.M. Pric« 



proy« i t 
■Eg. with 
iS cts. 3 for av cm. niinpa or siifar. 

.Smith Mfg. Co., Palatine, Ills, 



PETROLEUM A8 FUEL IN LOCOMO- 

tive Engines. A paper by Thomas Urquhart.— How loco- 
motives are ari'anged for burning petroleum. The spray 
injector. Storageof petroleum. Experimental engines 
and te nders. Results of comparative trials. Contained 
in Scientific American Supplement No. 455. Price 
10 cents. To be had at this office and all newsdealers. 



NO 



MORE TATABBH. The GreatGerman 
Remedy Is a positive cure. Free sample 
package and book for 4 cents in stamps. 
£. H. MEDICAL CO., EastUampton, Conn. 




Whose VITAUTT is talUng-, Brain DRAINED uid 
EXHAUSTED or Power PREMATUKELY W A8T1 

ED may find a perfect and reliable cure in the 

FRENCH HOSPITAL REMEDIES 

onginatedby Prof. JEAN CI VIAI.E, of Paris, Franca 
Adopted by all French Physicians and being rapidly and 
euecessfuUy introduced here. All weakening losses ana 
drams promptly checked. TREATISE .giving new* 
paper and medical endorsements, c.FREE. Consulto. 
tion (ofiioe or by mail) with nix eminent doctors FREI}^ 

CIVIALE AfiENCY. No. 174 Fulton Street. New York 



rnrr TRIAL.-NERVITAspeedny cures an 
p K p p effects of youthful errors. Nervous De- 
• lit Ability. Involuntary Losses, Lost Man- 
hood, and kindred affections. T D I A I Package 
12 cents postage. Free at office. ■ R 1 11 1*^''' ■*••'*■ 



OLIN CO., 180E. Washlugtou St., i 



•Chicago. 



D 



PAFMFQC *'» CAU8E!innil CURE, by one 

tHrHtww who was deaf twenty-eight years. 
Treated by most of the noted specialists of the day 
with no benefit. Ctvred himself in three months, 
and since then hundreds of others by same process. 
A plain, simple and successful home treatment. Ad- 
dress T. 8. PAGE, 128 Bast 26th Street, New York City. 

CURE ^SIDEAF 

Peck's Patent Impeoved Cushioned Eau Drums Perfectly 
Restore the Hearing, and perform the work of the natural 
drum. Invisible, comfortable and always in position. All 
conversation and even whispershea d distinctly. SendfoP 
illustrated book with testimonials, FREE. Ad dress or call on 
F. HISCOX, 853 Broadwa,^-, New York. MenUon ttiifi paper. 



"PJT T?C1 Instant relief. Final cure in 10 days, and 
M ±|Jl2JkJ. never returns. No purge, no salve, no 
suppository. Sufferers will learn of a simple remedy 
Free, by addressing C.J. MASON, 78 Nassau St., N. Y' 



TO «*§*!< MEN 



sufferingfrom the ef- 
fects of youthful er- 

rors, early decay, lost 

manhood, etc. I will send a valuable treatise(sealed) 
containing full particulars for home cure, free of 
charge. Address Prof .F. 0. FOWLER, Moodus. Conn. 



PORTABLE BRIDGES. — DESCRIP- 

tionof a novel system of portable bridges devised by 
Mr. Alfred Cottrau, of Naples. Illustrated with 14 en- 
gravmgs. Contained in Scientific Ahiehican Sup- 
plement, No. 4«6. Price 10 cents. T'o be had at this 
office and from all newsdealers. 



WEAK, UNDEVELOPED PARTS 

Ofthe body enlarged and streogthened. Simple, unfailing 
Belf-treaUnect PulleTcplanation, referenceB, £c.,BeDtBealed 
frw, ERIE UEDICAL CO., BUFFALO, N. t. 
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Inside Pasej each insertion - - - 75 cents a line. 
Bacl£ Fase* each insertion - « - Sl.OO a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as t/ie letter press. Adver- 
tisements must be received at publication affice as early 
as Thursday morning to apoear in next issue. 




{ Address : The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadtia^, 



BOSTON SEWAGE WORKS.— A FULL 

description of the system, accompanied with a map 
showing th.e general arrangement, and discharge into 
the harbor, and with 26 engravings. Contained in 
Scientific Amhrkait Supplement. No. 5*J4. Price 
10 cents. To be had at this office and from all news- 
dealers. 




Write for Circular and tell us what you want. 

B. W. PAYNE & SON, Drawer 1004, Elmlra. N. Y. 
Or address our New York Office. 
Eastern Agents, Hit.l, Clarke A CO., Boston. Mass. 

Our patented vertical Boiler will not prime. No dan- 
ger of burning flues. 



VENTILATION.— GREAT IMPORT- 

ance of ventilation. The vitiation of air that is constant- 
ly going on in inhabited places, exhaustion of oxygen 
by gas, candles and lamps. Ventilation by natural and 
artificial means. Contained in Scientific American 
Sn IMPLEMENT, No. S'-i.'S. Price 10 cents. To be had at 
this office and from all newsdealers. 

INTERNATIONAL INSTITUTE FOR 

Liquefied Carbonic Gas. 

■*• O. BBUNLER, 867 Broadway, New York. 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent intiueace you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of first column of this page, or ad- 

MUNN <fe CO., Publishers, 

361 Broadway, New York. 



uwaoHNS' 

' Boofing:, Building: Felt, 
Steam Fackingrs, Boiler OoTeringrs, 
Fire Froof Faints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 

K W. JOHNS M'F'6 CO., 87 MAIDEN LANE, N. Y. 
W5 Randolph St,, Chicago! 170 N. 4th St,, Philadelphia 



DOUBLE BOATS.— TWENTY-ONE IL- 

lustrations of patented double boats, the general con- 
Btruotlon and plan of which are so clearly shown as to 
need no detailed description. Name of patentee and 
4ftte of patent accompanying each diagram. Contained 
in Scientific American Supplement, No. tfSiJ. 
^ce 10 cents. To be had at this ofBce and from all 
newsdealers. * 



THE CHERPEST AND BEST : 



,67PARK PLflCE, NEW YORK 



rrovhieiiee; U. 1, (I'nrkSt.) Sixmlsatet'waUiWwtfrQmttatloa. 

Original and (>nl7 Builder ol the 
HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. HIM, M.E. PrloeSI.2S. 

MSNTIOIf THIS PAPBK. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

In this line of business they have had f(yrty one years' 
experience^ and now nave unequaled jaciliUea f#r the 
preparation of Patent Drawings, Specifications, and the 

groaecution of Applications for Patents in the United 
tates, Canada, and Foreign Countries. Messrs Munn & 
Co. alsoattendto the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights. 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

niTJNN &. CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.-NO. 622 and 624 F Street. Pa- 
Clflo Building, near 7tb Street, W^astaington, D. C, 




JBlffKIIffS BROS.' VAI.VES, 

Gate, Globe, Angle, Check, and Safety. 

MANUFACTURED OP BEST STEAM METAL. 

The Jenkins Disks used in these Valves are manufactured under our 1S80 Patent, and will stand 
any degree of steam pressure, hot and Cold oils, or acid. 

To avoid imposition* see that valves are stamped ** Jenkins Bros." 

■71 John 8t., New York. 13 !$o. Fourth St., Phila. 79 Kilby St., Boston 



-;i1:lMLLER .MEJCALF s MRKIN .^ 

Crucible Steel 



EDUCAriON OF THE AMERICAN 

Citizen.— A lecture by I'rof. R. 6. Thurston on the 
theme: " How may we best aid in those mighty social 
movements and those tremendous pollticul changes 
which mark the mighty progress of the race toward a 
better and a more prosperous future? " Contained in 

SCIffi.MIFIC AM15RICAN STJPPtEM KNT, NO. 5*.i4. PrlCC 

10 cents. To be had at this office and from all news- 
dealers. 



sWttT BRASS BUASSNN\RC * .;.:i ^•%' 



Mention this paper. 



PERFUMES.— A PAPER BY JACOB 

Jesson, describing various articles used in perfumery, 
an d the mode of preparing essences therefrom, stating 
the amount aid cost of material required, and giving 
over thirty (ormmas for handkerchief extracts, with 
the cost 01 each. Contained in Scientific American 
Supplement. No. 47'^. Price 10 cents. To be had at 
this office and from all newsdealers. 



BARREL^ EEG, 

Hogshead, 

Asra 

Stave Machinery. 

Over 50 varieties mann- 
factured by 

& B. HOLMES, 

Fan and Stave Jointer. BUFFAIiO, N. Y. 




WrRBPE 



Address JOHN A. ROBBLING 'S SONS. Manufactur- 
ers, Trenton, N. J. , or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 



NOTICE to Users of Steam Pnmps. 

We have received following letter in 
regard to one ol our No. 6 "L" ($16) 
Steam Jet Pumps elevating IW inch pipe 
of water more than 60 feet high : 

"L'Anse, Mich., Feb. 24, 1883. 
" Van Dn2EN & Tipr, Cincinnati, O. : 

" Money could not buy the .Tet of us 
unless another could be had. 1 would 
not give your No. 5 •" L " for a $700 pump, 
equal distance to raise. 
'■ N. A. Wtchfleld, Supt. Mich. Slate Co." 
We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and send for Catalogue of " Pumps.'* 
VAN JUUZEN Jk TIFT, Cincinnati, O. 





Box 148. 



CAS ENGINE. 

Warranted equal to any in 
Power and Economy, and Superi- 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 
Enclnea and Pumps Oomblned. 

WiUMs & Orton MTg. Co.. 

STERLING, ILLS. 



THERA.PEUTICAL EFFECT OF THE 

Internal Administration of Hot Water in the Treat- 
ment of Nervous Diseases.— By Ambrose L. Ranney, 
M.D. Kules for administration. I'he effects of the 
treatment. Theory of the action of hot water. Points 
In its favor. Conclusions. Contained in Scientific 
Amekican Supplement, No. 46;*. Price 10 cents. To 
be had at this office and from all newsdealers. 
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FOOT POWER 
MACHINERY 

I.ATHES, SAWS, etc. 

Practical Workshop. 

Outfits for Iron or Wood- 
workers, Amateur Tools,<fc€. 
Send for Catalogue. 
J. J. WATROUS, 213 
Race St., Cincinnati, O. 



THE MANUEACTtiRE OF CRUCIBLE 
Cast Steel.— A paper read before the Steel and IrOn 
Institute by Henry Seebnhm. A presentation of the 
facts connected with the old-fashioned method of con- 
verting bar iron into steel arid then melting it in clay 
pots to form Ingots of cast steel. Contained in Scie.v- 
TiPic Amebioan StrpPLEMENT, No. 464. Price 10 
cents. To be had atthisofiQceandfromall newsdealers. 



Barnes' Pat. Foot ^ Hand Power 

Contractors and Builders, OabinetMakers and 
Jobbers in Wood or Metal, who 
have no steam power, can, by us - 
ing outfits of these machines, bid 
lower and save more money than 
by any other means for dotn^ their 
work. Sold on trial. Illustrated 
Catalogue FREE . 

W.F.& JOHN BARNES CO., 

Addresi 1999 Ruby St., Kockford. 






THE IMPROVED 

Rider Hot Air PniTCEnpe 

For City or Conntry Besidenees, 

Burns Coal, Wood, or Ga^. Safe, Simple* 

Durable. 3*000 in use. Send for 

Illustrated Catalogue "A." 

SAYER&co.,37Deyst„NewYork. 



LIGHTNING RODS.— DESCRIPTION OP 

of the arrangemfflit adopted by Mr, Melsens for pro- 
tecting the Brussels Hotel de Ville against lightning, 
with 6 figures. Contained in SciicNTiFic American 
Supplement, Ko. 5a5 Price 10 cents. To be had at 
this office and from all newsdealers. 




SI WS Wanted 50.000 Sawyers and O A W Q 
■ "- ' Y. Lumbermen to sen d us their ^■'*- ' ' w 
A 'full address for a copy of Emerson's ^^ Book - 
of SAWS. We are first to introduce Natuk- A 
al Gas for heating and tempering Saivs 
Wwith wonderful effect upon improving their »/ 
quality arid toughness, enabling us to reduce W 
_ prices. Address 

e £MEKSI>N, SMITH & CO. (Ltd.), ft 
^ Bearer Falls, Pa. ^ 



E P P S ' S 

GRATEFUL-COMFORTING. 

C O C O A 



THE CONVERSION OP HEAT INTO 

useful work.— Aseries of interesting lectures by Wm. 
Anderson, M. Inst. C.E., presenting the modern views 
connected with the conversion of heat Into useful 
work. I. Laws of motion, the principles of work and 
energy, and the lawsof impact. IE. Theories cf oscllhi- 
tion and vibration. IH. Properties of gases and vapors. 
IV. Transfer of the invisible molecular motion of bent, 
andits change into the coarser and apparent motion of 
mechanical work- V. How the waste of heat in furnaces 
is prevented by the Siemens regenerator. The principle 
further iUustratefK Cowper stoves. The gun as a con- 
verter of heat. VI. Heat engines proper. Illustrated 
with 68 engravings. Contained m HciENTiPio American 
Supplements, Nos. 498. 499, 500, 501, 50'^, 503. 
Price 10 cents each, or 60 cents for the series. To be 
had at this office and from all newsdealers. 




BOOKWALTKR KNGIIVK. 

Compact. Substantial. Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at tne low 
price of 

S HOHSK POWER $240 00 

i% " " 280 00 

6H " " 35500 

m_ " " 44000 

Er~Put on cars at Springfield, O. 
JAMES LErFEL & CO.. 

Springfield, Ohio, 
OP 110 Liberty St., New York. 



Transmisfiiea of Power. 

s^uspenstoa^^ridftres, 

Tramwlki^y s, 

jlfcaf 



_and other appjlcationjs of 



WIREROPE 



Trenton Iron Go. 

WORKS and OK FICE, TRENTON, N. J. 

New YorkOfflce— Cooper, Hewitt & Co., 17 Burling 
Slip. Philadelphia Office— 21 North Fourth Street. Chi- 
ago Offloce— 146 Lake Street. 



I New Catalogue of Valuable Papers 

contained in Scientific Amkkican supplement, sent 
freeofchargeto any address. 

MUNN & CO.. 361 Broadway. N 7. 



BOILER AND PIPE COVERINGS. 

"Fir© I»roof- 

LICHT and CHEAP. 
EASY TO APPLY. 
BXZirxifftS AXUO BX.A.9rTTX*y^C»X>1TX<.XISI.S 
RAIDED PACKING, niLI. BOAKD 
^BI.A.M'XXzra'O- A.JSIX3 SZ>SICII.A.Xia7XSIS- 

CHALMERS -SPENCE CO. FOOT EAST 8TH STREET N. Y. 




ASBESTOS g 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




WITHBRBY, RUGQ & BICHAUDSON. Manulacturera 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co.. Worcester, Mass. Send for Catalogue. 
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FOR 1S86. 

The Most Popular SeieBtific Paper In the World. 

Only S3.20 a Year, includinfi: Fostase. Weekly 
52 Numbers n Year. 

This ividely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful iuf oimation and a lai^e number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufnctures, 
Chemistry, Electricity Telegraphy. Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scientific 
American a popular resujjie of the best scientific in- 
formation ofilie-^ayj^mditisttoBaKnxrftlieiniWisher^^ 
to present it in an attractive form, avoidii^ as much as 
possible abstruse ferms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
VCBTC American will be sent fpr one year—^ numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied grati's/or every club of five subscribers 
at $3.30 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

361 Broadway New York. 



Scientific American Supplement. 

This is a separate and distinct publication from 
The Scientific American, but is uniform therewith 
in size, every number containing sixteen large pages. 
The Scientific American Suppliemunt Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe principal departments of Science and the 
Useful Arts, embracing Biology. Geology, Mineralogy, 
Natural History, Geography, A rchseology. Astronomy* 
Chemistry, Electricity, liight, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitafy En- 
giaeel4ng, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrat ed with 
engravings. 

The most important Enoineering Works, Mechanisms, 
aod Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN Sc Co.. 361 Broadway, N. Y., 
Publishers Scientific American. 

To Koreisrn !*ubsci*ibei-8.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regii^larity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific Amkrican, one year ; $9, gold, 
for both Scientific American ani Supplement for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



PRINTING INKS. 

THE " Scientific American " ie printed with CHAS. 
BNBU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Phila., and 47 Uose St., opp. Daane St„ N. Y. 
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